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[0073] Cell binding factor 2 (HP0175) has a similarity to cell-binding factor 2 of 
C jejuni (antigen PEB4A ) and is a homologue to Escherichia coli survival protein 
surA. Here two were identified, but a further two-three isoforms with lower pl"s 
could be proposed with the same M.sub.rs. Cross reactivity with serum from a C. 
jejuni infected patient was not observed. 
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O 1. 5874300 . 13 Mar 95; 23 Feb 99. Campylobacter jejuni antigens and methods for their 
production and use. Blaser ; Martin J., et al. 435/325; 435/252.3 435/252.3 1 435/252.33 435/254.2 
435/254.21 435/320.1 435/348 435/362 435/365 435/367 435/69.3 536/23.7. C12N015/31 C12N015/63 
C 1 2N0 1 5/70 C12N0 15/79. 



□ 2. 5470958 . 16 Sep 94; 28 Nov 95. Antisera against a PEB 1 antigen from Campylobacter jejuni. 
Blaser: Martin J., et al. 530/389.5; 424/164.1 435/252.1 435/7.32 435/822. A61K035/16 A61K039/106. 



□ 3. 5200344 . 13 Nov 90; 06 Apr 93. Diagnostic testing for Campylobacter jejuni or Campylobacter 
coh infections using novel antigens. Blaser: Martin J., et al. 435/7.32; 435/29 435/7.92 435/961 435/967 
436/547 530/389.5. GO1N033/569. 
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Genes Dev. 1996 Dec 1 5; 10(24):3 170-82. Related Articles. Links 

SurA, a periplasmic protein with peptidyl-prolyl isomerase activity, participates 
in the assembly of outer membrane porins. 

Rouviere P£, Gross CA. 

Department of Stomatology, University of California, San Francisco 94143-0512, USA. 

Little is known about either the process of periplasmic protein folding or how information 
concerning the folding state in this compartment is communicated. We present evidence that 
SurA, a periplasmic protein with peptidyl-prolyl isomerase activity, is involved in the maturation 
and assembly of LamB, LamB is a trimeric outer membrane porin for maltodextrins as well as the 
bacteriophage lambda receptor in Escherichia coli. We denionstrate that SurA is involved in the 
conversion of unfolded monomers into a newly identified intermediate in LamB assembly, which 
behaves as a folded monomer. The absence of SurA blocks the assembly pathway and leads to 
accumulation of species prior to the folded monomer. These species also accumulate when the 
stress sigma factor sigmaE is induced by LamB overexpression. We suggest that accumulation of 
species prior to the generation of folded monomer is a stress signal sensed by sigmaE. 

PMID: 8985185 [PubMed - indexed for MEDLINE] 
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Mol Microbiol. 1996 Aug;21(4):871-84. Related Articles. Links 

New components of protein folding in extracytoplasmic compartments of 
Escherichia coli SurA, FkpA and Skp/OmpH. 

Missiakas D, Betton JM, Raina S. 

Centre Medical Universitaire, Departement de Biochimie Medicale, Geneve, Switzerland. 

A global search for extracytoplasmic folding catalysts in Escherichia coli was undertaken using 
different genetic systems that produce unstable or misfolded proteins in the periplasm. The extent 
of misfolding was monitored by the increased activity of the sigma E regulon that is specifically 
induced by misfolded proteins in the periplasm. Using multicopy libraries, we cloned two genes, 
surA and fkpA, that decreased the sigma E-dependent response constitutively induced by 
misfolded proteins. According to their sequences and their biochemical activities, SurA and FkpA 
belong to two different peptidyl prolyl isomerase (PPI) families. Interestingly, surA was also 
selected as a multicopy suppressor of a defined htrM (rfaD) null mutation. Such mutants produce 
a defective lipopolysaccharide that is unable to protect outer membrane proteins from degradation 
during folding. The SurA multicopy suppression effect in htrM (rfaD) mutant bacteria was 
directly associated with its ability to catalyse the folding of outer membrane proteins immediately 
after export. Finally, TnlO insertions were isolated, which led to an increased activity of the sigma 
E regulon. Such insertions were mapped to the dsb genes encoding catalysts of the protein 
disulphide isomerase (PDI) family, as well as to the surA, fkpA and ompH/skp genes. We propose 
that Ihese three proteins (SurA, FkpA and OmpH/Skp) play an active role either as folding 
catalysts or as chaperones in extracytoplasmic compartments. 

PMID: 8878048 [PubMed - indexed for MEDLINE] 
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^ ExPASy Home page Site Map Search ExPASy Contact us Swiss-Prot 

Search jSwiss-ProtATrEiyiBL ~jH for |ae000538 i ^ I^Wl 

UniProtKB/Swiss- 
Prot entry P56112 

[Entry info] [Name ;and origin] [References] [Comments] [Cross-references] [Keywords] 

[Features] [Sequence] [ Tools] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents. 
Entry Jnforrnaiiott 

Entry name Y175_HELPY 

Primary accession number P561 12 

Secondary accession numbers None 

Entered in Swiss-Prot in Release 3 5, November 1 997 

Sequence was last modified in Release 35, November 1997 

Annotations were last modified in Release 47, May 2005 

Name and origin of the protein 

Protein name Hypothetical protein HP0175 [Precursor] 

Synonyms None 

Gene name OrderedLocusNames: HPOl 75 

From Helicobacter pylori (Campylobacter pylori) [TaxID: 210] 

Taxonomy Bacteria; Proteobacteria; Epsilonproteobacteria; 

Campylobacterales; Helicobacteraceae; Helicobacter. 

References 

[1] NUCLEOTIDE SEQUENCE [LARGE SCALE GENOMIC DNA]. 
STRAIN=26695 / ATCC 700392; 

DOI=10.1038/41483; PubMed=9252185 [NCBI, ExPASy, EBI, Israel, Japan] 

Tomb J.-F., White O., Kerlavage A.R, Clayton RA., Sutton G.G., Fleischmann R.D., Ketchum 

K.A., Klenk H.-P., Gill S.R, Dougherty B.A., Nelson K.E., Quackenbush J,, Zhou L., Kirkness 

E.F., Peterson S.N., Loftus B.J., Richardson D.L., Dodson R.J., Khalak H.G., H , Venter LC; 

"The complete genome sequence of the gastric pathogen Helicobacter pylori."; 

Nature 388:539-547(1997). 

dnnmmU 

• SIMILARITY: Belongs to the ppiC/parvulin rotamase family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinfonnatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use as long as its content is in 
no way modified and this statement is not removed. 

Cross-references 

Fivmi AE000538; AAD07245. 1; -; [EMBL / GenBank / DDBJ] 

hMBL Genomic_DNA. [CoDingSequence] 

PIR G64541;G64541. 

HSSP P39159; 1 JNS. [HSSP ENTRY / PDB] 

TIGR HP0175; -. 

IPR000297; Rotamase. 
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InterPro 
Pfam 

PROSITE 



Graphical view of domain structure. 

PF00639; Rotamase; 1. 
Pfam graphical view of domain structure. 
PS01096;PPIC_PPIASE_1; 1. 
PS50198;PPIC_PPIASE_2; 1. 
PROSITE graphical view of domain structure (profiles). 
[Domain structure / List of seq. sharing at least 1 domain] 
[Family / Alignment / Tree] 
P56112. 
P56112. 



ProDom 
HOGENOM 
BLOCKS 
ProtoNet 
ProtoMap 
PRESAGE 
DIP 

ModBase 
SWISS- 
2DPAGE 
UniRef 
Keywords 

Complete prpteome; Hypothetical protein; Isomerase; Rotamase; Signal. 

Features 



P56112 
P56112 
P56112 
P56112 

Get region on 2D PAGE. 

View cluster of proteins with at least 50% / 90% identity. 



Feature table viewer 



Feature aligner 



Key 


From 


To 


Length 


Description 


SIGNAL 


1 


21 


21 


Potex'st'hil. 


CHAIN 


22 


299 


278 


Hypothetical protein HP0175 


DOMAIN 


154 


253 


100 


PpiC, 



Sequence mfonBatbri 

Length: 299 AA [This is the Molecular weight: 34031 Da 

length of the unprocessed [This is the MW of the 

precursor] unprocessed precursor] 

10 20 30 40 50^ 60^ 

MKKNILNLAL VGALSTSFLM AKPAHNANNA THNTKKTTDS SAGVLATVDG RPITKSDFDM 

7^ SO 90 100 110 120 

IKQRNPNFDF DKLKEKEKEA LIDQAIRTAL VENEAKTEKL DSTPEFKAMM EAVKKQALVE 

13^ 140 150 160 110 180 

FWAKKQAEEV KKVQIPEKEM QDFYNANKDQ LFVKQEAHAR HILVKTE.DEA KRIISEIDKQ 

ISO 200 210 220 230 24^ 

PKAKKEAKFI ELANRDTIDP NSKNAQNGGD LGKFQKNQMA PDFSK7VAFAL TPGDYTKTPV 

25^ 260 270 280 290 

KTEFGYHIIY LISKDSPVTY TYEQAKPTIK GMLQEKLFQE RMNQRIEELR KHAKIVINK 



CRC64: E65F3F2F94B11F5A [This 
is a checksum on the sequence] 



P56112inFASTA 
format 



View entry in original UniProlKB/Swiss-Prot format 
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View entry in raw text format (no links) 

Report form for errors/updates in this UniProtKB/Swiss-Prot entry 



BLAST submission on 
BLAST ExPASy/SIB 

oratNCBI (USA) 



ScanProsite, MotifScan 



\m^m^ NPSA Sequence analysis 





Sequence analysis tools: ProtParam, ProtScale, 
Compute pI/Mw, PeptideMass, PeptideCutter, 
Dotlet (Java) 



Submit a homology modeling request to SWISS- 
MODEL 




m ExPASy Home page Site Map Search ExPASy Contact us Swiss-Prot 
Hosted by ffl NHRI Mirror 



Taiwan 



sites: 



Australia Bolivia Brazil Canada Korea Switzerland USA 



http://tw.expasy.org/uniprot/P561 12 



6/7/05 



ExPASy BLAST2 Interface 



Page 1 of 8 



^PxPASy H omepag e Site Map Search gxPASy C ontact us Proteomics tools S w?S$-Frot 
Search |Swiss-Protn-rEMBL g| for |aeq00538 I H 



Welcome to the SIB BLAST Network Service 

If results of this search are reported or published, please mention that 
the computation was performed at the SIB using the BLAST network service. 
The SIB BLAST network service uses a server developed at SIB and the NCBI 
BLAST 2 software. 

In case of problems, please read the online BLAST help . 

If your question is not covered, please contact < helpdesk@expasv. ora >. 

NCBI BLAST program' reference [PMID: 9254694 ] : 

Altschul S.F., Madden T.L., Schaffer A. A., Zhang J., Zhang Z., Miller W., 
Lipman D.J. Gapped BLAST and PSI-BLAST: a new generation of protein 
database search programs. Nucleic Acids Res. 25:3389-3402(1997). 



Query: 299 AA (of which 8% low-complexity regions filtered out) 
Date run: 2005-06-08 04:55:01 UTC+0100 on sib-gml . unil . ch 
Program: NCBI BLASTP 1 . 5 . 4-Paracel [2003-06-05] 
Database: EXPASY/UniProtKB 

1,974,938 sequences; 640,866,274 total letters 
UniProt Release 5.1 consists of: Swiss-Prot Release 47.1 of 24-May-2005: 181821 en 

TrEMBL Release 30.1 of 24-May-2005: 1748002 entrie 



List of potentially matching sequences 

Send selected sequences to jClustal W (multiple alignment) | 



O Include query sequence 



Db AC Description Score E-value 

I?i sp P56112 Y175_HELPy Hypothetical protein HP0175 precursor [HPOl... 534 e-150 

n sp Q9ZMQ7 Y175_HELPJ Hypothetical protein JHP0161 precursor [JHP. . . 523 e-147 

tr g7VJY7 _HELHP Hypothetical protein [HH0105] [Helicobacter hepa. . . 225 le-57 

□ tr Q7M902 _WOLSU CELL BINDING FACTOR 2 MAJOR ANTIGEN PEB4A [WS128... 184 3e-45 
sp M.?l.v..r: CBF2_CAMJE Cell binding factor 2 precursor {Major anti . . . 130 le-31 

□ tr Q^^lJViM _CAMJR Major antigenic peptide PEB4 [CJE0699] [Campylob. . . 138 le-31 
G tr QQVJGO BRUME PEPTIDYL-PROLYL CIS-TRANS ISOMERASE [BMEI0123] [... 134 3e-30 

S.?Z.?:?i}. _BRUSU Peptidyl-prolyl cis-trans isomerase [BR1943] [Br... 134 3e-3p 

□ tr Q57AV6 _BRUAB Peptidyl-prolyl cis-trans isomerase [BruAbl_1919. . . 134. 3e-30 
D tr Q98G68 _RHILO M113467 protein [mll3467] [Rhizobium loti (Mesor. . . 124 3e-27 
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tr 


Q74H76 


_GEOSL 


PPIC-type PPIASE domain protein [GSU0016] [Geoba. . 


. 124 


3e- 


27 


tr 


Q6NCG1 


_RHOPA 


PpiC-type peptidyl-prolyl cis-trans isomerase pr. . 


. 123 


4e- 


27 


tr 


Q92MJ0 


_RHIME 


PUTATIVE OUTER MEMBRANE PROTEIN [R02626] [Rhizob.. 


. :i20 


5e- 


26 


tr 


Q8XNR4 


_CLOPE 


Hypothetical protein CPE0268 [CPE0268] [Clostrid. . 


. 117 


4e- 


25 


tr 


Q97MB9 


_CLOAB 


Peptidil-prolyl cis-trans isomerase [CAC0279] [C. . 


. 116 


5e- 


25 


tr 


Q89XV0 


_BRAJA 


Blr0205 protein [blr0205] [Bradyrhizobium japoni.. 


. 115 


le- 


24 


tr 


Q899G4 


_CLOTE 


Putative peptidyl-prolyl cis-trans isomerase [CT. . 


. 114 


2e- 


24 


tr 


Q5FQC9 


_GLUOX 


Peptidyl-prolyl cis-trans isomerase (EC 5.2.1,8),. 


. 112 


7e- 


24 


tr 


Q8UA55 


_AGRT5 


Peptidyl-prolyl cis-trans isomerase [ppiD] [Agro. . 


. Ill 


2e- 


23 


tr 


Q7CSN8 


_AGRT5 


AGR__L_2623p [AGR_L_2623] [Agrobacterium tumefaci.. 


. Ill 


2e- 


23 


tr 


Q607W0 


_METCA 


Peptidyl-prolyl cis-trans isomerase family prote.. 


. iio 


4e- 


23 


tr 


Q6SFZ5 


._9BACT 


PPIC-type PPIASE domain protein [EBAC080-L12H07 . . . 


. 109 


8e- 


23 


tr 


Q74AE7 


_GEOSL 


PPIC-type PPIASE domain protein [GSU2429] [Geoba.. 


. 107 


2e- 


22 


tr 


Q5NYM3 


_AZOSE 


PpiC-type peptidyl-prolyl cis-trans isomerase [A. . 


. 106 


7e- 


■22 


sp 


Q899I2 


PRSA_CLOTE Foldase protein prsA precursor (EC 5.2.1.8)... 


100 


3e- 


■20 


tr 


Q6G5U1 


_BARHE 


Peptidyl-prolyl cis-trans isomerase [BH02000] [B. . 


. 100 


4e- 


•20 


tr 


Q6G0Q7 


_BARQU 


Peptidyl-prolyl cis-trans isomerase [BQ01880] [B. . 


. 100 


5e- 


•20 


tr 


Q82UR3 


_NITEU 


PpiC-type peptidyl-prolyl cis-trans isomerase [N. . 


. 99 


le- 


■19 


tr 


Q5UF05 


__9PROT 


Predicted parvulin-like peptidyl-prolyl isomeras.. 


. 99 


le- 


■19 


sp 


Q8R760 


PRSA THETN Foldase protein prsA precursor (EC 5.2.1.8)... 


97 


3e- 


■19 


tr 


Q7NTX0 


_CHRVO 


Probable signal peptide protein (EC 5.2.1.8) [CV. . 


97 


5e- 


■19 


tr 


Q62JM3 


_BURMA Peptidyl-prolyl cis-trans isomerase domain prote. , 




4e- 


-18 


tr 


Q63V26 


_BURPS 


Putative exported isomerase [BPSL1418] [Burkhold. . 


. 92 


le- 


•17 


sp 


Q81GN0 


PRSA2_BACCR Foldase protein prsA 2 precursor (EC 5.2.1... 


91 


4e- 


-17 


tr 


Q7P917 


_RICSI 


Protein export protein prsA precursor [rsib_orf . . . 


. 90 


7e- 


-17 


sp 


Q9ZCX6 


PLP_RICPR Parvulin-like PPIase precursor (EC 5.2.1.8) ... 


11 


9e- 


-17 


tr 


Q6m418 


_BACHK 


Peptidyl-prolyl cis-trans isomerase (Protein exp. . 


. 89 


9e- 


-17 


sp 


Q92H91 


PLP_RICCN Parvulin-like PPIase precursor (EC 5.2.1.8) ... 


89 


le- 


-16 


tr 


Q63EK0 


_BACCZ 


Peptidyl-prolyl cis-trans isomerase (Protein exp. . 


. 89 


le- 


■16 


tr 


Q73By8 


_BACC1 


Protein export protein prsA (EC 5.2.1.8) [prsA] .. 


• M 


2e- 


-16 


tr 


Q68WG0 


__RICTY 


Protein export protein PrsA [prsA] [Rickettsia t. . 


. 12 


3e- 


■16 


tr 


Q74H77 


_GEOSL 


PPIC-type PPIASE domain protein [GSU0015] [Geoba.. 


. 32 


6e- 


-16 


tr 


Q7WCX5 


_BORBR 


Putative peptidyl-prolyl cis-trans isomerase [BB. . 


. 86 


le- 


-15 


sp 


Q9KDN4 


PRSA_BACHD Foldase protein prsA precursor (EC 5.2.1.8)... 


86 


le- 


-15 


sp 


Q81TU1 


PRSA2_BACAN Foldase protein prsA 2 precursor (EC 5.2.1... 




le- 


-15 


tr 


Q8XYL4 


_RALSO 


PUTATIVE ISOMERASE ROTAMASE SIGNAL PEPTIDE PROTE.. 


. 66 


le- 


-15 


tr 


Q7W5E0 


_BORPA Putative peptidyl-prolyl cis-trans isomerase [BP. . 


. 86 


le- 


■15 


tr 


Q7VTH9 


_BORPE 


Putative peptidyl-prolyl cis-trans isomerase [BP. . 


• 


le- 


-15 


tr 


Q74BG7 


_GEOSL 


PPIC-type PPIASE domain protein [GSU2074] [Geoba.. 


86 


le- 


-15 


tr 


Q7NTX1 


_CHRVO 


Probable signal peptide protein (EC 5.2.1.8) [CV. . 


• 3A 


3e- 


-15 


tr 


Q5LWL7 


_SILPO 


PPIC-type PPIASE domain protein [SPO0058] [Silic. 


. 84 


4e- 


-15 


tr 


Q5P6R8 


_AZOSE 


Probable rotamase [AZOSEA08680] [Azoarcus sp. (s.. 


. 83 


8e- 


-15 


tr 


Q5L289 


_GEOKA 


Post-translocation molecular chaperone [GK0656] . . 




le- 


-14 


tr. 


Q87R77 


_VIBPA 


Peptidyl-prolyl cis-trans isomerse D [VP0921] [V. . 


. SO 


4e- 


-14 


tr 


Q6HHN3 


_BACHK 


Peptidylprolyl isomerase (Protein export protein.. 


. 80 


7e- 


■14 
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tr Q60BE4 _METCA Peptidyl-prolyl cis-trans isomerse D (EC 5.2.1.8. 
tr Q4ZVM3 _PSESY Ppic-type peptidyl-prolyl cis-trans isomerase [P. 
tr Q9I2T8 _PSEAE Peptidyl-prolyl cis-trans isomerase D [ppiD] [Ps. 
sp Q71XE6 PRSA2_LISMF Foldase protein prsA 2 precursor (EC 5.2.1.. 
sp Q929F4 PRSA2_LISIN Foldase protein prsA 2 precursor (EC 5.2.1.. 
tr Q5WHU3 _BACSK Protein export protein PrsA [prsA] [Bacillus cla. 
tr Q8XYP3 _RALSO PROBABLE PEPTIDYL-PROLYL CIS-TRANS ISOMERASE TRA. 
sp Q81CB1 PRSA4_BACCR Foldase protein prsA 4 precursor (EC 5.2.1.. 

Q87YS0 _PSESM Peptidyl-prolyl cis-trans isomerase D, putative . 

Q5QYK3 IDILO Parvulin-like peptidyl-prolyl isomerase [ppiC] [. 
tr Q6SHE5 _9BACT Peptidyl-prolyl cis-trans isomerase, putative [E. 
tr Q65LT4 _BACLD Molecular chaperone PrsA [prsA] [Bacillus lichen, 
sp Q8Y557 PRSA2_LISMO Foldase protein prsA 2 precursor (EC 5.2.1.. 
sp Q7VKX4 PPID_HAEDU Peptidyl-prolyl cis-trans isomerase D (EC 5.. 
tr Q5NYD2 _AZOSE PpiC-type peptidyl-prolyl cis-trans isomerase (E. 
tr Q7NTW9 _CHRVO Probable peptidyl-prolyl cis-trans isomerase (EC. 
sp Q81U45 PRSA1_BACAN Foldase protein prsA 1 precursor (EC 5.2.1.. 
tr Q6HMC0 _BACHK Protein export protein prsA (EC 5.2.1.8) [prsA] . 
sp P24327 PRSA_BACSU Foldase protein prsA precursor (EC 5.2.1.8).. 
tr Q63EV9 BACCZ Protein export protein (EC 5.2.1.8) [prsA] [Baci. 
tr Q8DG31 _VIBVU Parvulin-like peptidyl-prolyl isomerase [W10018. 
tr Q67K72 _SYMTH Putative post-translocation molecular chaperone . 
sp Q8CXK4 PRSA_OCEIH Foldase protein prsA precursor (EC 5.2.1.8).. 
tr Q9KQT0 _VIBCH Peptidyl-prolyl cis-trans isomerse D [VC1918] [V. 
sp Q81GY5 PRSA1_BACCR Foldase protein prsA 1 precursor (EC 5.2.1.. 
tr Q8EG15 _SHEON Peptidyl-prolyl cis-trans isomerase D [ppiD] [Sh. 
tr Q7Mt4G3 _VIBVY Parvulin-like peptidyl-prolyl isomerase [W1108] . 
tr Q82SU8 _NITEU PpiC-type peptidyl-prolyl cis-trans isomerase (E. 
tr Q7NUZ4 _CHRVO Probable peptidyl-prolyl cis-trans isomerase (EC. 
tr Q73CC1 _BACC1 Protein export protein prsA (EC 5.2.1.8) [prsA] . 
tr Q88KI6 _PSEPK Peptidyl-prolyl cis-trans isomerase D, putative . 
tr Q6APJ9 _DESPS Related to peptidyl-prolyl cis-trans isomerase D. 
tr Q72L30 _THET2 Probable peptidyl-prolyl cis-trans isomerase (EC. 
tr Q65RG0 _MANSM SurA protein [surA] [Mannheimia succiniciproduce . 
sp Q81QT1 PRSA3_BACAN Foldase protein prsA 3 precursor (EC 5.2.1.. 
tr Q9CJM0 _PASMU Hypothetical protein PM1979 [PM1979j [Pasteurell. 
tr Q6HJ34 _BACHK Protein export protein prsA (EC 5.2.1.8) [prsA] . 
tr Q65PE9 _BACLD YacD [yacD] [Bacillus lichenif ormis (strain DSM . 
tr Q63BM5 BACCZ Protein export protein (EC 5.2.1.8) [prsA] [Baci. 
tr Q8H7Q4 _PHYIN Peptidylprolyl isomerase [ Phytophthora infestans. 
^r Q72D64 _DESVH Peptidyl-prolyl cis-trans isomerse domain protei. 
tr Q62ZT8 _BACLD Putative PpiC-type peptidyl-prolyl cis-trans iso. 
sp Q712M6 PRSA1_LISMF Foldase protein prsA 1 precursor (EC 5.2.1.. 
sp Q92BR2 PRSA1_LISIN Foldase protein prsA 1 precursor (EC 5.2.1.. 
sp Q02473 PRSA_LACPA Foldase protein prsA precursor (EC 5.2.1.8).. 
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Graphical overview of the alignments * 

Cllc(tt)=i^-6 1 resubmit your query after masking regions matching PROSITE profiles 
= " or Pfam HMMs 

(# Help ) (use ScanProsite for more details about PROSITE matches) 



Profile hits 
Pfan hits 



PPIC_PPIflSE.2 



Rotanase 



http://tw.expasy.org/cgi-bin/blast.pl 



6/7/05 



ExPASy BLAST2 Interface 
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Subnission 



Y175.HELPY 

Y175.HELPJ 

Q7VJy7 

Q7H9e2 

CBF2.CRHJE 

Q5HVH4 

Q8YJGB 

Q8FYE8 

Q57nV6 

Q98G68 

Q74H76 

Q6NCG1 

Q92HJ8 

Q8KNR4 

Q97HB9 

Q89XVe 

Q899G'1 

Q5FQC9 

Q8Un55 

Q7CSN8 

Q6e7He 

Q6SFZ5 

Q5NYH3 

PRSR.CLOTE 

Q6G5U1 

Q6GeQ7 

Q82UR3 

Q5UFe5 

PRSfl_THETH 

Q7NTX9 

Q82JH3 

Q63V26 

PRSfl2.BRCCR 

Q7P917 

PLP.RICPR 

Q6HH18 

PLP_RICCH 

Q63EK8 

Q73BY8 

Q68HGe 

Q74H77 

Q7HCX5 

PRSR.BflCHO 

PRSR2.BRCflN 

Q8XYL4 

Q7H5Ee 

Q7VTH9 

Q74BG7 

Q7NTX1 

Q5LML7 

Q5P6R8 

Q5L289 

Q87R77 

Q6HHN3 

Q60BE4 

Q4ZVH3 

Q9I2T8 

PRSR2.LISMF 

PRSR2.LISIN 

Q5HHU3 

Q8XYP3 

PRSR4.BRCCR 

Q87YS9 

Q5QYK3 

Q6SHE5 

Q65LT4 

PRSR2.LISH0 

PPID_HREDU 

Q5NYD2 

Q7NTH9 

PRSR1.BRCRN 

Q6HHC8 

PRSR.BflCSU 

Q63EV9 

Q8DG31 

Q67K72 

PRSR.OCEIH 

Q9KQT8 

PRSR1.BRCCR 

Q8EG15 

Q7HHG3 

Q82SU8 

Q7NUZ'4 

Q73CC1 

Q88ICIB 



Matche s on query sequence 
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Alignments 

sp P56112 Hypothetical protein HP0175 precursor [HP0175] 299 

. Y175_HELPY [Helicobacter pylori AA 

(Caxnpylobacter pylori) ] align 

Score = 534 bits (1375), Expect = e-150 

Identities = 275/299 (91%), Positives = 275/299 (91%) 

Query: 1 MKKNILNUU.VGALSTSFLMXXXXXXXXXXXXXXXXXXDSSAGVLATVDGRPITKSDFDM 60 

MKr^ILNLALVGALSTSFLM D33AGVLATVDGRPXTK3DFL>M 
Sbjct: 1 MKKNILNLALVGALSTSFLMAKPAHNANNATHNTKKTTDSSAGVLATVDGRPITKSDFDM 60 

Query: 61 IKQRNPNFDFDKLXXXXXXALIDQAIRTALVENEAKTEKLDSTPEFKAMMEAVKKQALVE 120 

IKQRNPNFDFDKL ALIDQAIRTALVENEAKTEKLDSTPEFKAH^t^^ 
Sbjct: 61 IKQRNPNFDFDKLKEKEKEALIPQAIRTALVENEAKTEKLDSTPEFKAMMEAVKKQALVE 120 

Query: 121 FWAKKQAEEVKKVQIPEKEMQDFYNANKDQLFVKQEAHARHILVKTEDEAKRIISEIDKQ 180 

If'WAKKQAEEVKKVQl PKKEi^QDFYNANKDQX:FVKQKAVLARf ^ 
Sbjct: 121 FWAKKQAEEVKKVQIPEKEMQDFYNANKDQLFVKQEAHARHILVKTEDEAKRIISEIDKQ 180 

Query: 181 PKAKKEAKFIELANRDTIDPNSKNAQNGGDLGKFQKNQMAPDFSKAAFALTPGDYTKTPV 240 

PKAKKE AKFI K LAKRDT XDPNS KNAQN GGDLGKFQK^^QMAPDF^^KAA^7kLT PGD7TKT PV 
Sbjct: 181 PKAKKEAKFIELANRDTIDPNSKNAQNGGDLGKFQKNQMAPDFSKAAFALTPGDYTKTPV 240 

Query: 241 KTEFGYHIIYLISKDSPVTYTYEQAKPTIKGMLQEKLFQERMNQRIEELRKHAKIVINK 299 

KTEFGYHIIYLISKDSPVTYxYEQiUCPTIKG^ILQEKLFQERMNQRIHHLRK}^ 
Sbjct: 241 KTEFGYHIIYLISKDSPVTYTYEQAKPTIKGMLQEKLFQERMNQRIEELRKHAKIVINK 299 



sp Q^?it!Q2, Hypothetical protein JHP0161 precursor [JHP0161] 299 

Y175_HELPJ [Helicobacter AA 

pylori J99 (Caxnpylobacter pylori J99) ] align 

Score = 523 bits (1348), Expect = e-147 

Identities = 268/299 (89%), Positives = 272/299 (90%) 

Query: 1 MKKNILNLALVGALSTSFLMXXXXXXXXXXXXXXXXXXDSSAGVLATVDGRPITKSDFDM 60 

MKKNILNLAIrVGALS SFLM D'l'3AGVL7VrVDGRPI?K3DFDM 
Sbjct: 1 MKKNILNLALVGALSASFLMAKPAHNANNSTHNTKETTDASAGVLATVDGRPITKSDFDM 60 

Query: 61 IKQRNPNFDFDKLXXXXXXALIDQAIRTALVENEAKTEKLDSTPEFKAMMEAVKKQALVE 120 

IKQRNPNFDFDKL ALX+QAIRTA1«VENEAK EKL+- TPEFKAT^i5AVKKQAI.VE 

Sbjct: 61 IKQRNPNFDFDKLKEKEKEALIEQAIRTALVENEAK7\EKLNQTPEFKAMMEAVKKQALVE 120 

Query: 121 FWAKKQAEEVKKVQIPEKEMQDFYNANKDQLFVKQEAHARHILVKTEDEAKRIISEIDKQ 180 

FWAKKQA^;EVKK-^QIPEK^MQ0V*Y>;ANKDQLFVKQ]^AHAA^HXLVKT 
Sbjct: 121 FWAKKQAEEVKKIQIPEKEMQDFYNANKDQLFVKQEAHARHILVKTEDEAKRIISEIDKQ 180 

Query: 181 PKAKKEAKFIELANRDTIDPNSKNAQNGGDLGKFQKNQMAPDFSKAAFALTPGDYTKTPV 240 

Sbjct: 181 PKAKKEAKFIELANRDTIDPNSKNAQNGGDLGKFQKNQMAPDFSKAAFALTPGDYTKTPV 240 

Query: 241 KTEFGYHIIYLISKDSPVTYTYEQAKPTIKGMLQEKLFQERMNQRIEELRKHAKIVINK 299 

KTSFGYHIIYLISl<DSPVTYTYEQ?as:PTIKGMLQr;KL^ 
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Sbjct: 241 KTEFGYHIIYLISKDSPVTYTYEQAKPTIKGMLQEKLFQERMNQRIEELRKHAKIVINK 299 



tr Q7VJY7 Hypothetical protein [HH0105] [Helicobacter hepaticus] 27 6 AA 

qTvjy7_helhp 

align 

Score = 225 bits (573), Expect = le-57 

Identities = 121/258 (46%), Positives = 161/258 (61%), Gaps = 1/258 (0%) 

Query: 42 AGVLATVDGRPITKSDFDMIKQRNPNFDFDKLXXXXXXALIDQAIRTALVENEAKTEKLD 101 

Sbjct: 20 7UCTYATVDGVAITDKDMEILKQSIPNFNYNKLSEQEKEMLINELINRQLILKAAKQEKLD 79 

Query: 102 STPEFKAMMEAVKKQALVEFWAKKQAEEVKKVQIPEKEMQDFYNANKDQLFVKQEAHARH 161 

Sbjct: 80 TSKEYTDTINSIKDNLLIDLWTKKQANSTQVPTMNDAQLRKIYQENEGE-FIDQEGKARH 138 

Query: 162 ILVKTEDEAKRIISEIDKQPKAKKEAKFIELANRDTIDPNSKNAQNGGDLGKFQKNQMAP 221 

Sbjct: 139 ILVKSESEAKEIIKELDKVGK7UCAEAKFIELANAKSIDPASKQQKNGGDLGVFKRAGMDP 198 

Query: 222 DFSKAAFALTPGDYTKTPVKTEFGYHIIYLISKDSPVTYTYEQAKPTIKGMLQEKLFQER 281 

Sbjct: 199 MFSKAAFDLKPGTYTKEPVLTQFGYHIIYLERKSEPKVIPYKDAKKIIENSIKMQSIQGG 258 

Query: 282 MNQRIEELRKHAKIVINK 299 

M g*I-^- LR AKI X K ' * 

Sbjct: 259 MMQKIQALRAKAKIKITK 276 



tr Q7M902 CELL BINDING FACTOR 2 MAJOR ANTIGEN PEB4A tWS1281] 271 

Q7M902_WOLSU [Wolinella AA 

succinogenes] align 

Score = 184 bits (466), Expect = 3e-45 

Identities = 100/255 (39%), Positives = 152/255 (59%), Gaps = 7/255 (2%) 

Query: 41 SAGVLATVDGRPITKSDFDMIKQRNPNFDFDKLXXXXXXALIDQAIRTAIiVENEAKTEKL 100 

SIK LA'f-VDG IT D * -r ? -i D-vh -J- i-H-QAI h <- ^AKMC + 

Sbjct: 21 SAKTLASVDGDEITDKDISVMLRAMPGVSYDQLPEDMQKKVLEQAIERKLLAKQAKSEGI 80 

Query: 101 DSTPEFKAMMEAVKKQALVEFWAKKQAEEVKKVQIPEKEMQDFYNANKDQLFVKQEAHAR 160 

Sbjct: 81 QNSKEFKDALEDAKEDLTLEVWMRQQMNNAK VSEGDMRKFYDENKEKFVQPELVKAK 137 

Query: 161 HILVKTEDEAKRIISEIDKQPKAKKEAKFIELANRDTIDPNSKNAQNGGDLGKFQKNQMA 220 

HXX:V-*- B EAK -M^rVIX K AK KX' XiLA ilDP QNGGM:G F Kt-QM 

Sbjct: 138 HILVQNEKEAKEVIAEIGKAG-AKASEKFSELTUCSKSIDPAG QNGGELGWFSKDQMV 193 

Query: 221 PDFSKAAFALTPGDYTKTPVKTEFGYHIIYLISKDSPVTYTYEQAKPTIKGMLQEKLFQE 280 

P+V^ A^ij'AL G yH-KTPVKX-^iJ•Gy^H-^XY K KP 1+ -r 

Sbjct: 194 PEFANAAFALQKGSYSKTPVKTQFGYHVIYAEDKKAQAVLPYEDVKPQIEQNLKIQKFRD 253 

Query: 281 RMNQRIEELRKHAKI 295 
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Sbjct: 254 SVSSTAKKLREKAQV 268 



QA§.k9A Cell binding factor 2 precursor (Major antigen peb4A) 273 

CBF2_CAMJE tcbf21 AA 

[Caznpylobacter jejuni] align 

Score = 138 bits (348), Expect = le-31 

Identities = 88/256 (34%), Positives = 137/256 (53%), Gaps = 6/256 (2%) 

Query : 41 SAGVLATVDGRPITKSDF-DMIKQRNPNFDFDKLXXXXXXALIDQAIRTALVENEAKTEK 99 

-i-ATV-^G-r- XH- -i- DF L ALT Q I L-i- i-AK 

Sbjct: 20 NAATVATVNGKSISDTEVSEFFAPMLRGQDFKTLPDNQKKALIQQYIMQDLILQDAKKQN 79 

Query: 100 LDSTPEFKAMMEAVKKQALVEFWAKKQAEEVKKVQIPEKEMQDFYNANKDQLFVKQEAHA 159 

Sbjct: 80 LEKDPLYTKELDRAKDAILVNVYQEKILNTIK IDAAKVKAFYDQNKDKYVKPARVQA 136 

Query: 160 RHILVKTEDEAKRIISEIDKQPKAKKEAKFIELTmRDTIDPNSKNAQNGGDLGKFQKNQM 219 

Sbjct: 137 KHILVATEKEAKDIINELKGLKGKELDAKFSELAKEKSIDPGSKN—QGGELGWFDQSTM 194 

Query: 220 APDFSKAAFALTPGDYTKTPVKTEFGYHIIYLISKDSPVTYTYEQAKPTIKGMLQEKLFQ 279 

F+ AARAL G T TFVKT FGYH-M + -r -r-r-r K X-^ L4- 4- F^ 

Sbjct: 195 VKPFTDAAFALKNGTITTTPVKTNFGYHVILKENSQ7U<GQIKFDEVKQGIENGLKFEEFK 254 

Query: 280 ERMNQRIEELRKHAKI 295 

Sbjct: 25,5 KVINQKGQDLLNSAKV 270 
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^ ExPASy Home page Site Map Search ExPASy Contact us Swiss-Prot 

Search jSwiss-ProtATrEMBL M for |aeq01541 

UniProtKB/Swiss- 
Prot entry 
Q9ZK19 

[Entry info] [Name and origin] [References] [Comments] [CroSvS-referencesl [Keywords] 

[Features] [Sequence] [Tools] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents. 

Entry inforniatioa 

Entry name EFTU_HELPJ 
Primary accession number Q9ZK19 
Secondary accession numbers None 
Entered in Swiss-Prot in Release 3 9, May 2000 

Sequence was last modified in Release 39, May 2000 
Annotations were last modified in Release 47, May 2005 
Name and origin of the protein 

Protein name Elongation factor Tu 

Synonym EF-Tu 
Gene name Name: tuf 

Synonyms: tuf A 

OrderedLocusNames: JHPl 128 
From Helicobacter pylori J99 (Campylobacter pylori [TaxID: 

J99) ' ' 85963] 

Taxonomy Bacteria; Proteobacteria; Epsilonproteobacteria; 

Gampylobacterales; Helicobacteraceae; Helicobacter. 

References 

[1] NUCLEOTIDE SEQUENCE [LARGE SCALE GENOMIC DNA]. 

001=10.1038/16495; PubMed=9923682 [NCBI, ExPASy, EBI, Israel, Japan] 
Aim R.A., Ling L.-S.L., Moir D.T., King B.L., Brown E.D., Doig P.C., Smith D.R., Noonan B., 
Guild B.C., deJonge B.L., Carmel G., Tummino P J., Caruso A., Uria-Nickelsen M., Mills D.M., 
Ives C, Gibson R, Merberg D., Mills S.D., ■ , Trust T. J.; 

"Genomic sequence comparison of two unrelated isolates of the human gastric pathogen 
Helicobacter pylori."; 
Nature 397:176-180(1999). 
Comments 

• FUNCTION: This protein promotes the GTP-dependent binding of aminoacyl-tRNA to the A-site 

of ribosomes during protein biosynthesis. 

• SUBUNIT: Monomer fBy similar iiy). 

• SUBCELLULAR LOCATION Cyiopl^ismic, 

• SIMILARITY: Belongs to the GTP-binding elongation factor family. EF-Tu/EF-IA subfamily. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinforaiatics and 
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EMBL 

PIR 
HSSP 
SMR 
CMR 

HAMAP 



InterPro 



the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use as long as its content is in 
no way modified and this statement is not removed. 

<>08.s-referc«ce8 

AEOOl 541 ; AAD0671 1.1;-; [EMBL / GenBank / DDBJ] 

Genomic_DNA. [CoDingSequence] 
E71844;E71844. 

P02990; lETU. [HSSP ENTRY / PDB] 
Q9ZK19; 5-399. 
Q9ZK19; JHP1128. 
MF_00118;-; 1. 

PBIL [Family / Alignment / Tree] 

IPR004541;EF-Tu. 
IPR004160; EFTU_Cterm. 
IPR004161;EFTU_D2. 
IPR000795; ProtSyn GTPbind. 
IPR005225; Small_GTP. 
Graphical view of domain structure. 

PF00009;GTP_EFTU; 1. 
PF03144; GTP_EFTU_D2; 1. 
PF03 1 43 ; GTP_EFTU_D3 ; 1 . 
Pfam graphical view of domain structure. 
PR003 15; ELONGATNFCT. 
TIGR00485; EF-Tu; 1. 
TIGR00231; small_GTP; 1. 
PS00301;EFACTOR_GTP; 1. 

[Domain structure / List of seq. sharing at least 1 domain] 
[Family / Alignment / Tree] 
Q9ZK19. 
Q9ZK19. 
Q9ZK19. 
Q9ZK19. 
Q9ZK19. 
Q9ZK19. 



Pfam 

PRINTS 
TIGRFAMs 



PROSITE 
ProDom 
HOGENOM 
BLOCKS 
ProtoNet 
ProtoMap 
PRESAGE 
DIP 

ModBase 
SWISS- 
2DPAGE 
UniRef 



Get region on 2D PAGE. 

View cluster of proteins with at least 50% / 90% identity. 



Keywords 

Complete proteome; Elongation factor; GTP-binding; Protein biosynthesis. 

Features 



Key 

NP_BIND 
NP_BIND 
NP BIND 



Feature table viewer 

From To Length 

19 26 8 

81 85 5 

136 139 4 



Description 

GTP (By <;lmT.l<^r±ty} 
GT P (By simlla ri ty) 
GT P (By siirnl 1 a rl ty) 
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Sequence informaiio» 

Length: 399 Molecular weight: 43730 CRC64: 4E72A877BFCD104B [This is a checksum on the 
AA Da sequence] 

10 20 30 4^ 50 60 

MAKEKFNRTN PHVNIGTIGH VYHGKTTLSA AISAVLSLKG lAEMKDYDNI DNAPQEKERG 

70 80 90 10^ 11^ 120 

ITIATSHIEY ETETRHYAHV DCPGHADYVK NMITGAAQMD GAILWSA7UD GPMPQTREHI 

130 140 150 160 110 180 

LLSRQVGVPH IWFLNKQDM VDDQELLELV EMEVRELLSA YEFPGDDTPI VAGSALRALE 

190 200 210 220 230 240 

EAKAGNVGEW GEKVLKLMAE VDSYIPTPER DTEKTFLMPV EDVFSIAGRG TWTGRIERG 

250 260 270 280 290 300 

WKVGDEVEI VGIRATQKTT VTGVEMFRKE LEKGEAGDNV GVLLRGTKKE EVERGMVLCK 

310 32^ 330 340 350 360 

PGSITPHKKF EEEIYVLSKE EGGRHTPFFT NYRPQFYVRT TDVTGSITLP EGVEMVMPGD 

370 380 39^ 

NVKITVELIS PVALELGTKF AIREGGRTVG AGWSNIIE 



Q9ZK19in FAST A 
format 



View entry in original UniProlKB/Swiss-P rot formal 
View entry in raw text format (no links) 

Report form for errors/updates in this UniProtKB/Swiss-Prot entry 



BLAST submission on 
BlAm ExPASy/Sm 

oratNCBI (USA) 




ScanProsite, MotifScan 



^ NPSA Sequence analysis 
- tools 




Sequence analysis tools: ProtParam, ProtScale, 
Compute pI/Mw, PeptideMass, PeptideCutter, 
Dotlet (Java) 

Submit a homology modeling request to SWISS- 
MODEL 



ExPASy Home page Site Map Search ExPASy Contact us Swiss-Prot 

Hosted by W NHRI Mirror Australia Bolivia Brazil Canada Korea Switzerland USA 
Taiwan sites: 
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ExPASy Home page Site Map Search ExPASy Contact us Proteomics tools S wis s- P r pt 



Search iSwiss-Protn'rEMBL 



jHfbr|ae001541 i glila 



Welcome to the SIB BIAST Network Service 

If results of this search are reported or published, please mention that 
the computation was performed at the SIB using the BLAST network service. 
The SIB BLAST network service uses a server developed at SIB and the NCBI 
BIAST 2 software. 

In case of problems^ please read the online BIAST help . 

If your question is not covered, please contact < helpdesk@expas y . orq > . 

NCBI BLAST program reference [ PMID : 9254694 ] : 

Altschul S.F., Madden T.L., Schaffer A.A. , Zhang J., Zhang Z., Miller W., 
Lipman D.J. Gapped BLAST and PSI-BLAST: a new generation of protein 
database search programs. Nucleic Acids Res. 25:3389-3402(1997). 



Query: 399 AA (of which 5% low-complexity regions filtered out) 
Date run: 2005-06-08 05:58:30 UTC+0100 on sib-gml . unil . ch 
Program: NCBI BLASTP 1 . 5 . 4-Paracel [2003-06-05] 
Database: EXPASY/UniProtKB 

1,974,938 sequences; 640,866,274 total letters 
UniProt Release 5.1 consists of: Swiss-Prot Release 47.1 of 24-May-2005: 181821 en 

TrEMBL Release 30.1 of 24-May-2005: 1748002 entrie 



List of potentially matching sequences 



Send selected sequences to l?lH?^?Lyy.i!"4'*!P.'^ alignment) 



O Include query sequence 



Db AC 



Description 



Score E-value 



E sp Q9ZK19 EFTU_HELPJ Elongation factor Tu (EF-Tu) 

lyl sp P56003 EFTU_HELPY Elongation factor Tu (EF-Tu) 

□ tr Q7VJ74 _HELHP Translation elongation factor EF- 
f?l sp P42482 EFTU_WOLSU Elongation factor Tu (EF-Tu) 
f?i sp 069303 EFTU_CAMJE Elongation factor Tu (EF-Tu) 
^ tr Q5HVZ7 _CAMJR Translation elongation factor Tu 
Fl sp P64027 EFTU^NEIMB Elongation factor Tu (EF-Tu) 
151 sp P64026 EFTU_NEIMA Elongation factor Tu (EF-Tu) 
n tr Q748X8 _GEOSL Translation elongation factor Tu 

□ tr Q5F5Q8 _NEIG1 Translation elongation factor TU 



[tuf ] [Helicob. . . 


7 43 




0.0 


[tuf] [Helicob... 


728 




0.0 


Tu (EC 3.6.1.48. . 


. 680 




0.0 


[tuf] [Wolinel... 


667 




0.0 


[tuf] [Campylo. . . 






0.0 


[tuf] [Campylob. . 


. 637 




0.0 


[tufA] [Neisse. . . 


573 


e- 


164 


[tuf A] [Neisse. , . 


578 


e- 


•164 


[tuf -2] [Geobac. 


. 575 


e- 


•163 


[NG01842] [Neis.. 


. 575 


e- 


•163 
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□ tr Q839G8 _ENTFA Translation elongation factor Tu [tuf] (Enteroco. . . S.75 e-163 

□ tr Q5NID9 _FRATT Elongation factor Tu (EF-Tu) [tufA] [ Francisella . . . 574 e-162 

□ sp Q8XGZ0 EFTU_RALSO Elongation factor Tu (EF-Tu) [tufA] [Ralsto... ,:p73 e-162 
O tr Q7M7F1 CHRVQ Translation elongation factor Tu (EC 3.6.1.48) [... 573 e-162 
l?i sp 050306 EFTU_BACST Elongation factor Tu (EF-Tu) [tuf] [Bacillu. . . 571 e-162 

□ tr Q5L3Z9 _GEOKA Translation elongation factor Tu (EF-Tu) [tufA] • . . .570 e-161 

□ tr Q5P334 _AZOSE Elongation factor Tu [tufB] [Azoarcus sp. (strai... 569 e-161 
n sp Q8R7T8 EFTU2_THETN Elongation factor Tu-B (EF-Tu-B) [tufB] [T. . . 56Q e-161 

□ sp Q8R603 EFTU__FUSNN Elongation factor Tu (EF-Tu) [tuf] [Fusobac. . - 566 e-160 

□ tr Q63PZ6 _BURPS Elongation factor Tu [tufAl] [Burkholderia pseud... 565 e-160 

□ tr Q62GK3 _BURMA Translation elongation factor Tu [tuf-1] [Burkho... 568 e-160 

□ sp P42481 EFTU_THICU Elongation factor Tu (EF-Tu) [tuf] [Thiobac. . . .567 e-160 
O sp P48864 EFTU_NEIGO Elongation factor Tu (EF-Tu) [tuf] [Neisser. . . 567 e-160 

□ sp Q8R7V2 EFTUl^THETN Elongation factor Tu-A (EF-Tu-A) [tufA] [T. . . 567 e-160 
n tr Q83ES6 _COXBU Translation elongation factor Tu [tuf-2] [Coxiel... 567 e-160 

□ tr Q7P364 FUSNV Protein translation elongation factor Tu (EF-TU)... 567 e-160 

□ tr Q7TTF9 HAEDU Elongation factor tu, EF-Tu [tufA] [Haemophilus ... 567 e-160 
n sp Q99QM0 EFTU_CAUCR Elongation factor Tu (EF-Tu) [tufA] [Caulob. . . 566 e-160 

□ sp Q8Y422 EFTU_LISMO Elongation factor Tu (EF-Tu) [tuf] [Listeri... 566 e-160 
n sp Q71WB9 EFTU_LISMF Elongation factor Tu (EF-Tu) [tuf] [Listeri... 566 e-160 

□ sp Q927I6 EFTU_LISIN Elongation factor Tu (EF-Tu) [tuf] [Listeri... 566 e-160 

□ tr Q812S3 _NITEU GTPases-translation elongation factors and sulfa... 565 e-160 

□ sp P57939 EFTU1_PASMU Elongation factor Tu-A (EF-Tu-A) [tufA] [P. . . 565 e-160 
n tr Q65QG6 _MANSM TufB protein [tufB] [Mannheimia succiniciproduce. . . 565 e-160 
n tr Q8L160 _MYXXA Elongation factor Tu [tufA] [Myxococcus xanthus] 565 e-160 
n tr Q5FTY1 _GLUOX Protein Translation Elongation Factor Tu (EF-TU) . . . 564 e-159 

□ sp Q8ETY4 EFTU_OCEIH Elongation factor Tu (EF-Tu) [tuf] [Oceanob... 564 e-159 

□ tr Q605B0 _METCA Translation elongation factor Tu [tuf-2] [Methyl... 563 e-159 
n tr Q8EK70 _SHEON Translation elongation factor Tu [tufA] [Shewane... 563 e-159 
n tr Q7TT91 _BORPE Elongation factor Tu [tufA] [Bordetella pertussis] 563 e-159 
n tr Q79GC6 _BORPA Elongation factor Tu [tuf] [Bordetella parapertu. . . 563 e-159 

□ tr Q7 9G8 4 BORBR Elongation factor Tu [tuf] [Bordetella bronchise. . . 563 e-159 

□ tr QSGlfRB _XANOR Elongation factor Tu [tufB] [Xanthomonas oryzae ... 563 e-159 

□ sp P43926 EFTU_HAEIN Elongation factor Tu (EF-Tu) [tufA] [Haemop... 562 e-159 

□ sp P57966 EFTU2_PASMU Elongation factor Tu-B (EF-Tu-B) [tufB] [P. . . 56.1 e-159 

□ tr Q65PA9 BACLD TufA (Elongation factor Tu) [tufA] [Bacillus lie... 561 e-159 
n sp P33169 EFTU_SHEPU Elongation factor Tu (EF-Tu) [tuf] [Shewane... 561 e-158 
n tr Q8EK81 __SHEON Translation elongation factor Tu [tufB] [Shewane... 561 e-158 
O tr Q5NQ65 _ZYiyiMO Translation elongation factor [ZMO0516] [ Zymomon . . . 561 e-158 
fj sp Q8CQ81 EFTU_STAEP Elongation factor Tu (EF-Tu) [tuf] [Staphyl... 560 e-158 
^ sp P33167 EFTU_BURCE Elongation factor Tu (EF-Tu) [tuf] [Burkhol... 560 e-158 
O tr Q5HRK4 _STAEQ Translation elongation factor Tu [tuf] [Staphylo... 560 e-158 

□ sp Q9Z9L6 EFTU_BACHD Elongation factor Tu (EF-Tu) [tuf] [Bacillu... 560 e-158 

□ sp Q8NL22 EFTU_XANAC Elongation factor Tu (EF-Tu) [tufA] [Xantho. . . 560 e-158 
n sp P33166 EFTU_BACSU Elongation factor Tu (EF-Tu) (P-40) [tuf] [... 560 e-158 
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sp P64029 EFTU_STAAW Elongation factor Tu (EF-Tu) [tuf] [Staphyl.. 
sp Q6GBT9 EFTU_STAAS Elongation factor Tu (EF-Tu) [tuf] [Staphyl.. 
sp Q6GJC0 EFTU_STAAR Elongation factor Tu (EF-Tu) [tuf] [Staphyl.. 
sp P99152 EFTU_STAAN Elongation factor Tu (EF-Tu) [tuf] [Staphyl.. 
sp P64028 EFTU_ST7\AM Elongation factor Tu (EF-Tu) [tuf] [Staphyl.. 
tr Q5HIC7 _STAAC Translation elongation factor Tu [tuf] [Staphylo. 
tr Q5QWA3 _IDILO Translation elongation factor EF-Tu [tufB_l] [Id. 
tr Q6N4Q4 _RHOPA Elongation factor Tu (EC 3.6.1.48) [tuf/ EF-Tu] . 

Q73F98 _BACC1 Translation elongation factor Tu [tuf] [Bacillus, 
sp Q814C4 EFTU_BACCR Elongation factor Tu (EF-Tu) [tuf] [Bacillu. . 
sp Q81VT2 EFTU_BACAN Elongation factor Tu (EF-Tu) [tuf] [Bacillu.. 

Q6HPR0 _BACHK Protein-synthesizing GTPase (Translation elongat. 
tr Q63H92 _BACCZ Protein-synthesizing GTPase (Translation elongat. 
tr Q6MJ00 _BDEBA Translation elongation factor Tu (EC 3.6.1.48) [. 
tr Q9F9S8 _9PR0T Eftu [eftu] [EDTA-degrading bacterium BNCl] 
tr Q5PIW4 _SALPA Elongation factor Tu [tufA] [Salmonella paratyph. 
tr Q57H76 _SALCH Protein chain elongation factor EF-Tu (Dupl'icate. 

Q6N0C2 _9PROT EF-Tu [orf3309] [Magnetospirillum gryphiswaldense] 
sp P26184 EFTU^FLESI Elongation factor Tu (EF-Tu) [tuf] [Flexist 
sp Q83JC4 EFTU_SHIFL Elongation factor Tu (EF-Tu) [tufA] [Shigel 
sp P0A6N1 EFTU_ECOLI Elongation factor Tu (EF-Tu) (P-43) [tufA] 
sp P0A6N2 EFTU_EC0L6 Elongation factor Tu (EF-Tu) (P-43) [tufA] 
sp P0A6N3 EFTU_EC057 Elongation factor Tu (EF-Tu) (P-43) [tufA] 
tr Q5ZYP5 _LEGPH Translation elongation factor Tu (EF-Tu) (EC 3.6. 

Q5X873 _LEGPA Translation elongation factor Tu [tufA] [Legione. 
t^ Q57 J27 _SALCH Protein chain elongation factor EF-Tu (Duplicate, 
sp P0A1H5 EFTU_SALTY Elongation factor Tu (EF-Tu) [tufA] [Salmon., 
sp P0A1H6 EFTU_SALTI Elongation factor Tu (EF-Tu) [tufA] [Salmon., 
sp 031298 EFTU_BUCAP Elongation factor Tu (EF-Tu). [tuf] [Buchner. . 
tr Q6FZC0 _BARQU Elongation factor tu (EF-tu) [tufl] [Bartonella . 
tr Q5WZL4 _LEGPL Elongation factor Tu [tufA] [Legionella pneumoph. 
sp Q925Y6 EFTU_RHIME Elongation factor Tu (EF-Tu) [tufA] [Rhizob.. 
tr Q6FZL2 _BARQU Elongation factor tu (EF-tu) [tuf2] [Bartonella . 
tr Q7MYE8 _PHOLL Elongation factor Tu (EF-Tu) [tufA] [ Photorhabdu . 
sp P18668 EFTU_SYNP6 Elongation factor Tu (EF-Tu) [tuf] [Synecho.. 
sp 031297 EFTU_BUCAI Elongation factor Tu (EF-Tu) [tuf] [Buchner.. 
sp P33165 EFTU_BACFR Elongation factor Tu (EF-Tu) [tuf] [Bactero.. 
sp P33171 EFTU_SYNP7 Elongation factor Tu (EF-Tu) [tuf] [Synecho.. 
sp Q8ZAN8 EFTU2_YERPE Elongation factor Tu-B (EF-Tu-B) [tufB] [Y.. 
tr Q66FQ9 _YERPS Elongation factor Tu [tufA] [Yersinia pseudotube. 
tr Q8KHX9 _BARHE Elongation factor TU (EF-Tu) [tufB] [Bartonella . 
tr Q89J82 _BRAJA Elongation factor TU [tuf] [Bradyrhizobium japon. 
tr Q727D5 _DESVH Translation elongation factor Tu [tuf] [Desulfov. 
tr Q7N9B1 _PHOLL Translation elongation factor EF-Tu. B [tufB] [Ph. 
sp Q8UE16 EFTU_AGRT5 Elongation factor Tu (EF-Tu) [tufA] [Agroba. . 



559 


e- 


158 


559 


e- 


158 


559 


e- 


158 


559 


e- 


158 


559 


e- 


158 


559 


e- 


158 


559 


e- 


158 


558 


e- 


158 


558 


e- 


158 


558 


e- 


158 


558 


e- 


158 


558 


e- 


158 


558 


e- 


158 




e- 


157 


iZ ^ 

O J f 


e- 


157 


556 


e- 


157 


556 


e- 


157 


556 


e- 


157 


556 


e- 


157 


555 


e- 


157 


555 


e- 


157 


^'t ^5 


e- 


157 


555 


e- 


157 


555 


e- 


157 


555 


e- 


157 


555 


e- 


157 


555 


e- 


157 


555 


e- 


157 


555 


e- 


157 


555 


e- 


157 


555 


e- 


157 


554 


e- 


156 


554 


e- 


156 


554 


e- 


156 


554 


e- 


156 


5 54 


e- 


156 


553 


e- 


156 




e- 


156 


553 


e- 


156 


553 


e- 


156 


552 


e- 


156 


552 


e- 


156 


5j>2 


e- 


156 


552 


e- 


156 


551 


e- 


156 



http ://tw. expasy . org/cgi-biiL^last.pl 



6/7/05 



ExPASy BLAST2 Interface 



Page 4 of 71 



Graphical overview of the alignments 

i^^g^^H to resubmit your query after masking regions matching PROSITE profiles 
or Pfam HMMs ~ 

(# Help ) (use ScanProsite for more details about PROSITE matches) 



Profile hits 7 
Pfan hits m\ 



GTP.EFTU 



GTP.EFTU.D2 I GTP.EFTU.D3 
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Matches on query sequence 



Subnission 



EFTU«HELPJ 

EFTU.HELPY 

Q7VJ74 

EFTU.HOLSU 

EFTU.CflNJE 

Q5HVZ7 

EFTU.NEIHB 

EFTU_NEIHfi 

Q7^8X8 

Q5F5Q8 

Q839G8 

Q5NID9 

EFTU_RflLSO 

Q7H7F1 

EFTU.BflCST 

Q5L3Z9 

Q5P334 

EFTU2.THETN 

EFTU.FUSNN 

Q63PZ6 

Q82GK3 

EFTU.THICU 

EFTU.NEIGO 

EFTU1.THETN 

Q83ES6 

Q7P364 

Q7TTF9 

EFTU_CnUCR 

EFTU_LISHO 

EFTU.LISHF 

EFTU.LISIN 

Q81ZS3 

EFTULPflSMU 

Q65QG6 

Q8L168 

Q5FTY1 

EFTU.OCEIH 

Q685Be 

Q8EK7e 

Q7TT91 

Q79GC6 

Q79G84 

Q5GMR8 

EFTU_HflEIH 

EFTU2.PflSMU 

Q65PR9 

EFTU.SHEPU 

Q8EK81 

Q5NQ65 

EFTU.STfiEP 

EFTU_BURCE 

Q5HRK^ 

EFTU.BRCHD 

EFTU.XflHflC 

EFTU.BflCSU 

EFTU.STflflH 

EFTU.STflflS 

EFTU.STflflR 

EFTU.STflRN 

EFTU.STflRH 

Q5HIC7 

Q5QHR3 

Q6N4Q4 

Q73F98 

EFTU_BflCCR 

EFTU.BRCRN 

QBHPRO 

Q83H92 

Q6MJ88 

Q9F9S8 

Q5PIH4 

Q57H76 

Q6NeC2 

EFTU.FLESI 

EFTU.SHIFL 

EFTU.ECGLI 

EFTU.EC0L6 

EFTU.EC057 

Q5ZYP5 

Q5X873 

Q57J27 

EFTU.SflLTY 

EFTU_SflLTI 

EFTU.BUCRP 

QBFZCe 

Q5HZL4 
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Alignments 



sp Q9ZK19 Elongation factor Tu (EF-Tu) [tuf] [Helicobacter pylori 399 

EFTU_HELPJ J99 AA 

(Caxnpylobacter pylori J99) ] align 

Score = 743 bits (1919), Expect =0.0 

Identities = 378/399 (94%), Positives = 378/399 (94%) 

Query: 1 M7\KEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGIiAEMKDYDNIDNAPQEKERG 60 

MAKEKHKRxN PHVKl GT I GHV YHGKTTLSi^I 3AV LS LKGLAEMKDiTDN IDMAPCHIKERG 
Sbjct: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSFQVGVPHTVVjrX:NK SAYiliFPGDDTPIV7VGJiAI:RALv; 
Sbjct: 121 LLSRQVGVPHIWFLNKQDMVDDQELLELVEMEVRELLSAYEFPGDDTPIVAGSALRALE 180 

Query: 181 EAKAG^^V'GEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

Sbjct: 181 EAKAGNVGEWGEKVLKLM7\EVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

VVKVGDLiVEIVGIRA'rQKTTVTGVEMii^RKELEKGEAGDNVGVLLRGTKKEEVERC^ 
Sbjct: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSIT?HK?CFEEEIY\a.SKEEGGRHTFFFTNYRFQFYVRTTD^^^^ 
Sbjct: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

yrJKl 'TVS L I S PVAIiE LGTKFAI RE GGRTv^GAGWSNI J. S 
Sbjct: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 



sp P56003 Elongation factor Tu (EF-Tu) [tuf] [Helicobacter pylori 399 AA 

EFTUHELPY (Campylobacter pylori) ] 

align 



Score = 728 bits (1880), Expect =0.0 

Identities = 371/399 (92%), Positives = 373/399 (92%) 



Query: 


1 


MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 


60 






MAKKKFNRT PHVNlGxXGHV HGKTTLSAAXSAVj.;SLKGlLA^;MKDYDNIDNAP-i-EKERG 




Sbjct: 


1 


MAKEKFNRTKPHVNIGTIGHVDHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPEEKERG 


60 


Query: 


61 


ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 


120 






ITIATSHIEYETE RHYAiIvT«CPGI-UiJ5YVK^5MITGAAQJ4Dr^^^^ 




Sbjct: 


61 


ITIATSHIEYETENRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 


120 


Query: 


121 


LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 


180 






LLSRQVGVPHIWFLNT^: SAYEFPGDDTPIVAGSAI.RALE 
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Sbjct: 121 LLSRQVGVPHIWFLNKQDMVDDQELLELVEMEVRELLSAYEFPGDDTPIVAGSALRALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

EAKAGKVGEWGEKVLKLNlAEVD-^YIPTPERDTEKTFIiMPVE^ 
Sbjct: 181 EAKAGNVGEWGEKVLKLMAEVDAYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

\"v'IO/GDSVEIVGIR TQKTT\'TGVEMF?JCELEKGEAGD>rv'GVI:LPX4TKKEEyE-R 
Sbjct: 241 WKVGDEVEIVGIRPTQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSITPHKKFE EAYVLSKEEGGRH?PFFTNyRPQFYVRTTI>yTGSITLP55GVl?KV>?PGD 
Sbjct: 301 PGSITPHKKFEGEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

NVKirV'SLXSPVALSLGTKFAIKrIGGRTVGAGVVSNIIE 
Sbjct: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 



tr Q7VJ74 Translation elongation factor EF-Tu (EC 3.6.1.48) [tufA] 399 AA 

Q7VJ74_HELHP [Helicobacter hepaticus] 

align 

Score = 680 bits (1755), Expect =0.0 

Identities = 341/399 (85%), Positives = 360/399 (89%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

VJkKEKF ■:■ P?IVN-I-GTIG}{V HGKTTLSAAISAVL-^- KGLJU? +KDYDNIDNAP-:-EKERG 
Sbjct: 1 MAKEKFVKNKPHVNVGTIGHVDHGKTTLSAAISAVLATKGLAELKDYDNIDNAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITIATSHIEYETENRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

'LLSRQVGV -MVYFLNK S Y-fFPGDDTPIr AGSAI.-t^?^LE 

Sbjct: 121 LLSRQVGVHYIWFLNKQDMVDDAELLELVEMEVRELLSQYDFPGDDTPIIAGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 2 40 

Sbjct: 181 EAKAGNVGEWGEKVLKLMEEVDKYIPTPQRDTEKTFLMPVEDVFSIAGRGTWTGRVERG 240 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

VV-f-VGDEVEIVGIR TQKTTVTGVEMFRK£L-J-KGEilGDNVG4'LLRGTKKEEVEKGHVLCK 
Sbjct: 241 WQVGDEVEIVGIRDTQKTTVTGVEMFRKELDKGEAGDNVGILLRGTKKEEVERGMVLCK 300 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSITPHKKFE EI YVLSK*EGGRHTPFF Y R PQ FYVRTT DVT GS I L? GVEP^PGD 
Sbjct: 301 PGSITPHKKFEGEIYVLSKDEGGRHTPFFNGYRPQFYVRTTDVTGSIELPSGVEMVMPGD 360 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Sbjct: 361 NVKITVELIAPVALEDGTRFAIREGGRTVGSGWTKIIE 399 
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sp P42482 Elongation factor Tu (EF-Tu) [tuf] [Wolinella 399 

EFTU__WOLSU succinogenes] AA 

align 

Score = 667 bits (1720), Expect =0.0 

Identities = 337/397 (84%), Positives = 353/397 (88%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

Sbjct: 1 MAKEKFVKNKPHVNIGTIGHVDHGKTTLSA7VISAVLATKGLCELKDYDAIDNAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITG/^QMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITIATSHIEYETENRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI ' 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSRQVGVP+iyVFLNK S YH-FPGODTPIVAGSAL-iU^E 

Sbjct: 121 LLSRQVGVPYIWFLNKEDMVDDAELLELVEMEVRELLSNYDFPGDDTPIVAGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

EAK Gt^JVGEvvGv:KVLKL^^AEVD YIPTPERD >¥. FI^PVEDVFSIAGRGTWTGRIERG 
Sbjct: 181 EAKTGNVGEWGEKVLKLMAEVDRYIPTPERDVDKPFLMPVEDVFSIAGRGTVVTGRIERG 240 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

VVKVGD^SVEaVGIR TQKTTVTGVEMFRKEL-i-KGi^AGDNVGVi:LRGTKK^^"i-Y^^RGMVI 
Sbjct: 241 WKVGDEVEIVGIRNTQKTTVTGVEMFRKELDKGEAGDNVGVLLRGTKKEDVERGMVLCK 300 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

GSITPH Firl E+YVLSKrJEGGRHTP^'F YRPQFYVRTTDVTGSI-i-LpifiGVEK^KPGD 
Sbjct: 301 IGSITPHTNFEGEVYVLSKEEGGRHTPFFNGYRPQFYVRTTDVTGSISLPEGVEMVMPGD 360 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNI 397 

NVKI VELX+PVALE GT-fFAIREGGRTYGAGW-f- 1 
Sbjct: 361 NVKINVELIAPVALEEGTRFAIREGGRTVGAGWTKI 397 



sp 069303 Elongation factor Tu (EF-Tu) [tuf] [Campylobacter jejuni] 399 AA 

EFTU_CAMJE 

align 

Score = 637 bits (1644), Expect =0.0 

Identities = 315/399 (78%), Positives = 350/399 (86%) 

MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

>?AKEKF+R PHVNTGTIGHV HGiCTTLi-AAISAYLS •^GLAE•^KOYDNID^LAP•f EJOflRG 



VrXJ^TSHlEY-^.T-h HHYAHVDCPGK?5.DYVKi:sfMXTGAAQI4DGMLVy-SAi\DGPMPQTREH^ 



LLSRQVGVP'M VVF-s-NK S-J-Y fFPGDDTPI i- •^ GSAL•^ALE 



EAIOVG GEi^ Ki-f Ii.MA VDSYIPTP RDTEK FT^lP*EDVFSIf GRGT\"/TGRIS-f G 



Query: 


1 


Sbjct: 


1 


Query: 


61 


Sbjct: 


61 


Query: 


121 


Sbjct: 


121 


Query: 


181 
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Sbjct: 181 EAKAGQDGEWSAKIMDLMAAVDSYIPTPTRDTEKDFLMPIEDVFSISGRGTWTGRIEKG 240 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

VVKVGD -^EIVGIH- TQ TTyTGVEMFRK£+ -^^GEAGDNVGVLLRGTKKSSV RGMVL K 
Sbjct: 241 WKVGDTIEIVGIKDTQTTTVTGVEMFRKEMDQGEAGDNVGVLLRGTKKEEVIRGMVLAK 300 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

? SITPH FE E-fYi-LiM-K + EGGRHTPFF NYRPQFYVRTTDVTGSI L "t-GVSiMVMPG* 
Sbjct: 301 PKSITPHTDFEAEVYILNKDEGGRHTPFFNNYRPQFYVRTTDVTGSIKLADGVEMVMPGE 360 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Sbjct: 361 NVRITVSLIAPVALEEGTRFAIREGGKTVGSGWSKIIK 399 



tr Q5HVZ7 Translation elongation factor Tu Ituf] [Campylobacter 399 

Q5HVZ7_CAMJR jejuni AA 

(strain BM1221) ] align 

Score = 637 bits (1644), Expect =0.0 

Identities = 315/399 (78%), Positives = 350/399 (86%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

Sbjct: 1 MAKEKFSRNKPHVNIGTIGHVDHGKTTLTAAISAVLSRRGLAELKDYDNIDNAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITXATSHIEYST-^- RHYAHVDCFGHADYVKNMITGAAQJ<u>i3AILVVSAAD 
Sbjct: 61 ITIATSHIEYETDNRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 18 0 

LLSRQVGVp-f lVVF-i-NK S r Y 4 FPGDDTPI-r-f-GS.f\LiAX.E 

Sbjct: 121 LLSRQVGVPYIWFMNK7\DMVDDAELLELVEMEIRELLSSYDFPGDDTPIISGSALKALE 180 

Query:. 181 EAKAGWGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

EAKAG GEw K4-r VDSYXPTP KDTEK FAiMP-i'EDVFSI-rGRGTVVTGSIErG 

Sbjct: 181 EAKAGQDGEWSAKIMDLMAAVDSYIPTPTRDTEKDFLMPIEDVFSISGRGTWTGRIEKG 240 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

VYKVGD -r£IVGT+ TQ TTVTGV£MP'i>KEH--r-rGr:AGONVGVLLRGTKKi^ ^?iV RGKVL K 
Sbjct: 241 WKVGDTIEIVGIKDTQTTTVTGVEMFRKEMDQGEAGDNVGVLLRGTKKEEVIRGMVLAK 300 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

P SITPH FE £H-Y*L'KK'rEGGRHTPFF NYRPQFYVRTTDVTGSl L -r-GVEMVMPG-i- 
Sbjct: 301 PKSITPHTDFEAEVYILNKDEGGRHTPFFNNYRPQFYVRTTDVTGSIKLADGVEMVMPGE 360 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

NV<ITV LHPVAI.E GT•i•FAIREGGi•TVG•f■G^A;'S Il f- 
Sbjct: 361 NVRITVSLIAPVALEEGTRFAIREGGKTVGSGWSKIIK 399 



sp P64027 Elongation factor Tu (EF-Tu) [tufA] [Neisseria 394 

EFTU_NEIMB meningitidis AA 

(serogroup B) ] align 
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Score = 578 bits (1490), Expect = e-164 

Identities = 284/398 (71%), Positives = 331/398 (82%), Gaps = 5/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

bX^KEKF P-t- PHVN-5-GTXGHV HGKTT :;-HAA-^-^ -ri.:-r K K YD aDNAP-^EK RG 

Sbjct: 1 MAKEKFERSKPHVNVGTIGHVDHGKTTLTAALTTIIAKKFGGAAKAYDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITINTSHVEYETETRHYAHVDCPGHADYVKNMITGTUVQMDGAILVCSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL•:••<QV»^VP-M■:-V>^^^iK S+Y-firpGDD PIV GSAL-^AJ^E 

Sbjct: 121 LLARQVGVPYIIVFMNKCDMVDDAELLELVEMEIRDLLSSYDFPGDDCPIVQGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 181 GDAA YEEKIFELAAALDSYIPTPERAVDKPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

-5-+ VGDn;-rEI\/G-^+ TQKTT TGVii^MFPK L-i-^G-^AGDNVGVLLRGTK-^E4-Vt;i<G VL K 
Sbjct: 236 IIHVGDEIEIVGLKETQKTTCTGVEMFRKLLDEGQAGDNVGVLLRGTKREDVERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PG-:-ITPH KF-:- EH-YVLSXEEGGRHTPiTH' NYRPQFY RTTDVTG-f -f-TL EGVEMVMPG-f- 
Sbjct: 296 PGTITPHTKFKAEVYVLSKEEGGRHTPFFANYRPQFYFRTTDVTGAVTLEEGVEMVMPGE 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

>rV ITVELlH-P-i-A-^E G ■^FAlREGGRTVGAGWS -^ -^I 
Sbjct: 356 NVTITVELIAPIAMEEGLRFAIREGGRTVGAGWSSVI 393 



sp P64026 Elongation factor Tu (EF-Tu) [tufA] [Neisseria 394 

EFTU_NEIMA meningitidis J\A 

(serogroup A) ] align 

Score = 578 bits (1490), Expect = e-164 

Identities = 284/398 (71%), Positives = 331/398 (82%), Gaps = 5/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M?\KBKF Rr P}rvN-rGTXG>r/ HGKTTL-^ AA-l-i- <-lr> K K YD IDNAPi-EK RG 

Sbjct: 1 M7\KEKFERSKPHVNVGTIGHVDHGKTTLTAALTTILAKKFGGA7U<AYDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAMGPMPQTREHI 120 

ITI TiaH*EYETETRHYAJTVDCPGI{Ar:iYVKI<R4I?GAAQMDGAILV SAADGPM?OTREHX 
Sbjct: 61 ITINTSHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILVCSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LI:rRQVGVp-MfVF-:NK S*:*Y+FPGDD PXV GSAX:-Ai;E 

Sbjct: 121 LLARQVGVPYIIVFMNKCDMVDDAELLELVEMEIRDLLSSYDFPGDDCPIVQGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

A + BK+ -T-L A -t-Dr^YIPTPER -rK FL+P-rEDVFSX-fGRGTWTGR^i^RG 

Sbjct: 181 GDAA YEEKIFELAAALDSYIPTPERAVDKPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 
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Sbjct: 236 IIHVGDEIEIVGLKETQKTTCTGVEMFRKLLDEGQAGDNVGVLLRGTKREDVERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

Sbjct: 296 PGTITPHTKFKAEVYVLSKEEGGRHTPFFANYRPQFYFRTTDVTGAVTLEEGVEMVMPGE 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

NV ITVHLI-fP^A-hH G -i- 5^1 REG CRT V GAG WS 1 
Sbjct: 356 NVTITVELIAPIAMEEGLRFAIREGGRTVGAGWSSVI 393 



tr Q748X8 Translation elongation factor Tu [tuf-2] [Geobacter 396 

Q748X8__GEOSL sulf urreducens ] AA 

align 

Score = 575 bits (1482), Expect = e-163 

Identities = 285/400 (71%), Positives = 328/400 (81%), Gaps = 5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KF RT PHVNIGTIGHV HGKTTLh?\AI VLr -f-G Ar; -r IDNAP-f-hl -^SiSG 
Sbjct: 1 MAKAKFERTKPHVNIGTIGHVDHGKTTLTAAITKVLAERGQAEFRGFDQIDNAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

TTI.ATSH-^-EY?i;T£ HHYAHVDCPGKADYVK^^MTTGAAOMD(^IX:VYSAADGPMPQT 
Sbjct: 61 ITIATSHVEYETEKRHYAHVDCPGH7UDYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL^-RQVGVP•^•1VVFLNK S-rY + FPGDD PI+ GSAL-:- L 

Sbjct: 121 LLARQVGVPYIWFLNKADMVDDEELLELVELEIRELLSSYDFPGDDIPIIKGSALKGLN 180 

Query: 181 EAKAGNVGEWGEK-VLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

Gi- E GEi- tLK.U4 VD + YIF PER 4K FLMPVEDVFSI +GRGTV TGR-^SR 
Sbjct: 181 GDKDELGEEAILKLMEAVDNYIPEPERAVDKPFLMPVEDVFSISGRGTVATGRVER 236 

Query: 2 40 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

Sbjct: 237 GIVKVGEEVEIVGIKATAKTTVTGVEMFRKLLDEGRAGDNIGALLRGVKREDIERGQVLA 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGSXTPH KF-:- 1^; Yt-L-J-KEEGGRHTPFF VKPQFY RTTDVxG f LP G itlKVT^PG 
Sbjct: 297 KPGSITPHTKFKAEAYILTKEEGGRHTPFFNGYRPQFYFRTTDVTGWDLPAGTEMVMPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DNV •i-T+ L.l-5-p-*-A>-f- G -fFAlR¥;GGRTVGAGYVS-5-.T.IE 
Sbjct: 357 DNVAVTINLITPIAMDEGLRFAIREGGRTVGAGWSSIIE 396 



tr Q5F5Q8 Translation elongation factor TU ING01842] [Neisseria 394 

Q5F5Q8_NEIG1 gonorrhoeae AA 

(strain ATCC 700825 / FA 1090)] align 

Score = 575 bits (1482), Expect = e-163 

Identities = 282/398 (70%), Positives = 330/398 (82%), Gaps = 5/398 (1%) 
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Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAKEKF PHVN i-GTIGHV HGK?TL :-AAr i -r-L r K K YD IDNAP fEK 

Sbjct: 1 MAKEKFERSKPHVNVGTIGHVDHGKTTLTAALTTILAKKFGGAAKAYDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

TTI TSH-^EY?i;Tf^TRHYAHVDCPGbADYVfJS^^^TTGAAQMD» SA».DGPMPQTRSH I 
Sbjct: 61 ITINTSHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILVCSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-^^PQVGVP+I-t-VF-MvfK S-5-y+FPGDD PIV GSAL+AXE 

Sbjct: 121 LLARQVGVPYIIVFMNKCDMVDDAELLELVEMEIRDLLSSYDFPGDDCPIVQGSALKALE 180 

Query: 181 EAKAGWGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

A '\- EKH- -rDSYIPTPER -^K FLH-p-s-EDVFSI-J-GRGTVVTGR-f-ERG 

Sbjct: 181 GDAA YEEKIFELATALDSYIPTPERAVDKPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

VGDS-:-EIVG-^-J- TQKTT TGVEMFRK L•^•^G•^^AGD^^^'GVLI.RGTK -^-VERG VL K 
Sbjct: 236 IIHVGDEIEIVGLKETQKTTCTGVEMFRKLLDEGQAGDNVGVLLRGTKREDVERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PG-MTPH KF-r- EH-YVLSKP;EGGRHTPFF NYRPQFY RTTDVTG-l-f I^L -jGV^^MVMPG-t- 
Sbjct: 296 PGTITPHTKFKAEVYVLSKEEGGRHTPFFANYRPQFYFRTTDVTGAVTLEKGVEMVMPGE 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

ITVELi+P-rA-fri G -5-FAIRr;GGRTVGA.GVVS-h-*-I 
Sbjct: 356 NVTITVELIAPIAMEEGLRFAIREGGRTVGAGWSSVI 393 



Q839G8 Translation elongation factor Tu [tuf] [Enterococcus 395 

Q839G8_ENTFA faecalis AA 

(Streptococcus faecalis)] align 

Score = 575 bits (1481), Expect = e-163 

Identities = 288/400 (72%), Positives = 328/400 (82%), Gaps = 6/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

^^EKF4-p-f HVNIGTaGHV HGKTTL^AAl-^ VLS G -i- Yr;-5-IDNAp4-EK-i:RG 
Sbjct: 1 MAKEKFDRSKSHVNIGTIGHVDHGKTTLTAAIATVLSKHGGGEAQSYDSIDNAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI TSHIEYETETRHYi^IVDCPGKJU^YVKNMITGAAQJ^GAILVVSiiJ^ 
Sbjct: 61 ITINTSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSR VGVP4 T.WFLNK 3 Y-j-fPGDD P J -J AGS AL * ALE 

Sbjct: 121 LLSRNVGVPYIWFLNKMDMVDDEELLELVEMEVRDLLSEYDFPGDDVPVIAGSALKALE 180 

Query: 181 EAKAG^r\/'GEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

'\- EK-^ JyvlM^ VD YIPTFERDTrK F-»MFVEDVFSI GRGTV TGR-:-ERG 
Sbjct: 181 GOES YEEKILELMAAVDEYIPTPERDTDKPFMMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGIR-ATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

V-J VGDh;VEIVGX-i- T KTTVTGVi^MFRK i:f EAGDN-^G LLRG ^-S-i-i-ERG VL 
Sbjct: 236 EVRVGDEVEIVGIKDETSKTTVTGVEMFRKLLDYAEAGDNIGALLRGVAREDIERGQVLA 295 
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Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

Sbjct: 296 KPATITPHTKFKAEVYVLSKEEGGRHTPFFTNYRPQFYFRTTDVTGWELPEGTEMVMPG 355 

Query: 360 D^A^KITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Sbjct: 356 DNVAMDVELIHPIAIEDGTRFSIREGGRTVGSGWTEIVK 395 



tr Q5NID9 Elongation factor Tu (EF-Tu) [tufA] [Francisella 394 

Q5NID9_FRATT tularensis (subsp. AA 

tularensis) ] align 

Score = 574 bits (1480), Expect = e-162 

Identities = 281/399 (70%), Positives = 328/399 (81%), Gaps = 5/399 (1%) 

Query; 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

yjKKZKF K'v P?r/N-rGTIG?.r/ HGKTTL4,r»AI J- V*-> K > -f-D ID+A?-?SK RG 

Sbjct: 1 MAKEKFERSKPHVNVGTIGHVDHGKTTLTAAITKVMAEKNGGMARKFDEIDSAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITG7U\QMDGAILWSAADGPMPQTREHI 120 

ITI TSHfEYJ^i-t- RHYAi^VDCPGHAr/YVKNMITGAAQMDGAILV SAADGP-yiPOTRi/iHI 
Sbjct: 61 ITINTSHVEYESPNRHYAHVDCPGHADYVKNMITGAAQMDGAILVCSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSRgi\/GVP IVYFLNK YEFPGDDTP■^•r GSALRAtE 

Sbjct: 121 LLSRQVGVPKIWFLNKCDMVDDEELLELVENEVRELLDQYEFPGDDTPVIMGSALRAIE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 181 GDEA YVEKIVELVQAMDDYIPAPERDTEKPFILPIEDVFSISGRGTWTGRIERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

VV -i-GDEVE4-VGIR TQKTTVTGVEMFRK L * -^GSilGDNVG+L-rRG K-^-4-r-V£RG VLCK 
Sbjct: 236 WNIGDEVEWGIRPTQKTTVTGVEMFRKLLDRGEAGDNVGILVRGLKRDDVERGQVLCK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

?GSI ?H KFE E4YVLSKEEGGRKTPFF YRPOFY RTTDi-TG4-r- LPxigvEHVMPGD 
Sbjct: 296 PGSIKPHTKFEAEVYVLSKEEGGRHTPFFKGYRPQFYFRTTDITGAVELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

KVK-r-x-f I;j:-f P-:-A-f i- G -^FAXRHGGRTVGAGW TXiu 
Sbjct: 356 NVKMTITLINPIAMDEGLRFAIREGGRTVGAGWAKIIE 394 



sp Q8XGZ0 Elongation factor Tu (EF-Tu) [tufA] [Ralstonia 396 

EFTU_RALSO solanacearum AA 

(Pseudomonas solanacearum) ] align 

Score = 573 bits (1477), Expect = e-162 

Identities = 289/400 (72%), Positives = 327/400 (81%), Gaps = 5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAE^4KDYDNIDNAPQEKERG 60 

MAJ-CEKF RT FHWi-OTIGHV HGKTTL-i-7>AI +• VLS K E K YD Ii.:- AP-^EK RG 
Sbjct: 1 MAKEKFERTKPHVNVGTIGHVDHGKTTLTAAIATVLSSKFGGEAKKYDEIDAAPEEK/^RG 60 
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Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITT. THHIEY5T RHY?jrv'DCPG}iPJ:>YVI<l>JlvTT/TaAJ^^ S?iADGPM?QTRSHI 
Sbjct: 61 ITINTAHIEYETANRHYAHVDCPGHADYVKNMITGAAQMDGAILVCSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLARQVGVPYIIVFLNKCDMVDDAELLELVEMEVRELLSKYDFPGDDTPIIKGSAKLALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAE-VDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

Sbjct: 181 . GDKGELGEVAIMNLADALDSYIPTPERAVDGTFLMPVEDVFSISGRGTWTGRIER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

Sbjct: 237 GIIKVGEEIEIVGIKATQKTTCTGVEMFRKLLDQGQAGDNVGILLRGTKREDVERGQVLC 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPG3I PH F Hiv-Y-rLSK-^EGGRHTPFF NYRPQFY RTTDVTGSI LP^ EMV^IPG 
Sbjct: 297 KPGSIKPHTHFTGEVYILSKDEGGRHTPFFNNYRPQFYFRTTDVTGSIELPKDKEMVMPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DJf'/ XTV + LI-rPr/vi-E G -i-F/^IRF-GGRTVGAG'v^v i- Ilk 
Sbjct: 357 DNVSITVKLIAPIAMEEGLRFAIREGGRTVGAGWAKIIE 396 



tr Q7M7F1 Translation elongation factor Tu (EC 3.6.1.48) [tufA] 396 AA 

Q7M7F1_CHRV0 [Chromobacterium violaceum] 

align 

Score = 573 bits (1477), Expect = e-162 

Identities = 286/399 (71%), Positives = 329/399 (81%), Gaps = 5/399 (1%) 



Query: 


1 


9 

MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 


60 






T-fAKHKF RT FHWi-GTIGHV HGKTTL-^-AAI -:-LS K B KDY ID-:-Api-EK RG 




Sbjct: 


1 


MAKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTILSKKFGGEAKDYSQIDSAPEEKARG 


60 


Query: 


61 


ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 


120 






XTI T-^H-^l^;Y^T£^?PHY.AHVDCPGlJADYV;-rNMX 3A?VDGPMPQTRSHI 




Sbjct: 


61 


ITINTAHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILVCSAADGPMPQTREHI 


120 


Query: 


121 


LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 


180 






LLSi^QVGVP+l-^V+LNK S-*-Y+FPGDi;>TPI V GSA AXE 




Sbjct: 


121 


LLSRQVGVPYIIVYLNKADLVDDAELLELVEMEVRDLLSSYDFPGDDTPIVTGSARLALE 


180 


Query: 


181 


EAKAGNVGEWGE-KVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 


239 






G+ E GS + fDSYTPTPSR -hX FL+P-^5iDVFSI^GRGTWTGR+ER 




Sbjct: 


181 


GDQSEMGEPSIFRLADALDSYIPTPERAIDKPFLLPIEDVFSISGRGTWTGRVER 


236 


Query: 


240 


GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 


299 






GH-VrO/G-J-E-;-EIV0®J--J- T KTT TGVEKFRK I; •^ •^G*AGDN^/GVI.LRGTK•^E *\^ERG VL 




Sbjct: 


237 


GIVKVGEELEIVGLKDTVKTTCTGVEMFRKLLDQGQAGDNVGVLLRGTKREDVERGQVLA 


296 


Query: 


300 


KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 


359 






KPG-MTPK KFS ^tt^/LSKrEGGRifTPFF TriRPQFY RTTDVTG4T4.L SGVEtvr.T^FG 




Sbjct: 


297 


KPGTITPHTKFEASVYVLSKDEGGRHTPFFANYRPQFYFRTTDVTGAISIAEGVEMVMPG 


356 
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Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 
Sbjct: 357 DNVEIKVELIAPIAMEEGLRFAIREGGRTVGAGWAKII 395 



sp 050306 Elongation factor Tu (EF-Tu) [tuf] [Bacillus 395 

EFTU_BACST stearothermophilus] AA 

align 

Score = 571 bits (1472), Expect = e-162 

Identities = 283/400 (70%), Positives = 327/400 (81%), Gaps = 6/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KF PHVNIGTXGKy HGKTTL'^AAX4. VL-^ 4-0 AS K YD ID AP+S-fERG 
Sbjct: 1 MAKAKFERTKPHVNIGTIGHVDHGKTTLTAAITTVLAKQGKMAKAYDQIDAAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITISTAHVEYETEARHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLSRQVGVPYIWFLNKCDMVDDEELLELVEMEVRDLLSEYDFPGDEVPVIKGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 181 GDPKWEEKIIELMNAVDEYIPTPQREVDKPFMMPIEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQK-TTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

-^■KVGD K TTVTGVEMFRK SAGDN+G LLRG +-JEVERG VL 

Sbjct: 236 TLKVGDPVEIIGLSDEPKATTVTGVEMFRKLLDQAEAGDNIGALLRGVSRDEVERGQVLA 295 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

Sbjct: 296 KPGSITPHTKFKAQVYVLTKEEGGRHTPFFSNYRPQFYFRTTDVTGIITLPEGVEMVMPG 355 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DNV■^-^•TV■::Ll■■^P-^A-r■I:: GTKF-hlREGGRTVG^U^ VS Illi 
Sbjct: 356 DNVEMTVELIAPIAIEEGTKFSIREGGRTVGAGSVSEIIE 395 



tr Q5L3Z9 Translation elongation factor Tu (EF-Tu) [tuf A] 395 

Q5L3Z9_GEOKA [Geobacillus AA 

kaustophilus] align 

Score = 570 bits (1470), Expect = e-161 

Identities = 282/400 (70%), Positives = 327/400 (81%), Gaps = 6/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

I^VC KF RT PHVNIGTIGHV HGKTTL^AAI ^ VL^- -i-G AE K YD ID AP JE-^ ERG 
Sbjct: 1 MAKAKFERTKPHVNIGTIGHVDHGKTTLTAAITTVLAKQGKAEAKAYDQIDAAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 
ITI-;-TH-H + F:YET-5- >^nY?dry^CFGn?djYVKX^All!GPJKQ^^ 
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Sbjct: 61 ITISTAHVEYETDARHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSHQVGVP4IWVXNK 3 Y+FPGD-f GSAL-^?VLE 

Sbjct: 121 LLSRQVGVPYIWFLNKCDMVDDEELLELVEMEVRDLLSEYDFPGDEVPVIKGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

EK-^M-TJ^ VD YI?T?->R-J- i-K F->I4F-:EDVFSI GRGTV TGR-M^RG 
Sbjct: 181 GDPQWEEKIIELMNAVDEYIPTPQREVDKPFMMPIEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQK-TTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

+KVGD VEI^G-i- K TTVTGVf^MFRK I.*-4- SAGDN+G LLRG VL 
Sbjct: 236 TLKVGDPVEIIGLSDEPKTTTVTGVEMFRKLLDQAEAGDNIGALLRGVSRDEVERGQVLA 295 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

Sbjct: 296 KPGSITPHTKFKAQVYVLTKEEGGRHTPFFSNYRPQFYFRTTDVTGIITLPEGVEMVMPG 355 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DNV*-^TVHLI4P4A-f'H GTKF-MREGGRTVG/IG V3 HE 
Sbjct: 356 DNVEMTVELIAPIAIEEGTKFSIREGGRTVGAGSVSEIIE 395 



tr Q5P334 Elongation factor Tu [tufB] [Azoarcus sp. (strain EbNl) ] 396 AA 

Q5P334_AZOSE 

align 

Score = 569 bits (1466), Expect = e-161 

Identities = 286/400 (71%), Positives = 326/400 (81%), Gaps =5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

yU\K KF RT PHVM-r-GTIG}fV HGKTTL-^AAI-r -^-LS K £ K YI^ ID AP-r-EK RG 
Sbjct: 1 MAKGKFERTKPHVNVGTIGHVDHGKTTLTAAITTILSKKFGGEAKAYDQIDAAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI TH-H + EYST R?rf,^a-r^'DCPG}lAr:;YVI<l^v?TTGAAQ>-^^ SAAr.»GPM?QTREHI 
Sbjct: 61 ITINTAHVEYETANRHYAHVDCPGHADYVKNMITGAAQMDGAILVCSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-f-RQVGVP-M-^VFLNK S YH-FPGDD GSAL-rALE 

Sbjct: 121 LLARQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSKYDFPGDDVPIIKGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAE-VDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

G-f GE f -^AS H-DSVIPTPISR FLi-p + ;DDVFSI tGRG^VVTGR-^;?;?^ 

Sbjct: 181 GDQSDIGEPAIFRLAEALDSYIPTPERAIDRPFLLPIEDVFSISGRGTWTGRVER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

Sbjct: 237 GIVKVGEEVEIVGIKATVKTTCTGVEMFRKLLDQGQAGDNVGVLLRGTKREDVERGQVLC 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGSI PH F ErYVLSKEEGGRHTPFF NYRPQFY RTTDVTGSI LPEG SMVMPG 
Sbjct: 297 KPGSIKPHTHFTGEVYVLSKEEGGRHTPFFNNYRPQFYFRTTDVTGSIELPEGTEMVMPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Dm XTV*L4-^P-rA*E G -rF/aREGGRTYGAGV'/-;- HE 
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Sbjct: 357 DNVSITVKLMAPIAMEEGLRFAIREGGRTVGAGWAKIIE 396 



sp Q8R7T8 Elongation factor Tu-B (EF-Tu-B) [tufB] 400 

EFTU2_THETN [Thermoanaerobacter AA 

tengcongensis] align 

Score = 568 bits (1464), Expect = e-161 

Identities = 284/400 (71%), Positives = 323/400 (80%), Gaps = 1/400 (0%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK-:-KF RT PHVNh-GTIGHV HGKT'TL-:-AAI -i-LS GLA> K YD ID AP^-hlK 
Sbjct: 1 MAKQKFERTKPHVNVGTIGHVDHGKTTLTAAITLILSKAGLAQAKGYDEIDKAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITINTTHVEYETAKRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-^i^QVGVP+lWFLNK -f YiiiFPGD-fTPI V GSALH-A1.E 

Sbjct: 121 LLARQVGVPYIWFLNKADMVDDPELIELVEMEVRDLLNQYEFPGDETPIWGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

4W K-f -i-LM VD YIPTPERD -^K FLMPVEDVFSI GPGTV TGR-^ERG 
Sbjct: 181 CGCGKRECQWCGKIWELMDWDEYIPTPERDIDKPFLMPVEDVFSITGRGTVATGRVERG 240 

Query: 241 WKVGDEVEIVGIRA-TQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

VKyGD5VEI<-G->- -ri-KT VTGVSMFRK Lri- +AGi::N-:-GVLLRG -rK-«-EVERG VL 
Sbjct: 241 KVKVGDEVEIIGLTTESRKTWTGVEMFRKTLDEAQAGDNIGVLLRGIQKDEVERGQVLA 300 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPG-:-I PH KFE -i'-l-Y VL4-KEFGGRHTPhT YRPQFY RTTDVTG-i-I LPBGVh^KVT^PG 
Sbjct: 301 KPGTIKPHTKFEAQVYVLTKEEGGRHTPFFNGYRPQFYFRTTDVTGTIQLPEGVEMVMPG 360 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

XHV Vr;LlT-P+A.-j-E G KFAIKEGGRTVGAGVVS HE 
Sbjct: 361 DHVTLRVELITPIAMEEGLKFAIREGGRTVGAGWSAIIE 400 



sp Q8R603 Elongation factor Tu (EF-Tu) [tuf] [Fusobacterium 394 

EFTU_FUSNN nucleatum (subsp. AA 

nucleatum) ] align 

Score = 568 bits (1463), Expect = e-160 

Identities = 280/397 (70%), Positives = 324/397 (81%), Gaps = 5/397 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M?^.K^K-^ S i- P?VVNIGTIG>VV HGKTT -^AAIS VLS KG A DiX) XD i\P-iEKERG 
Sbjct: 1 MAKEKYERSKPHVNIGTIGHVDHGKTTTTAAISKVLSDKGWASKVDFDQIDAAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 12 0 

rVl T+HIEYSTE RHYAHVDCPGHA^iYVKNMITG^AQ^^GAILVVSAAOGP^^^PC}TREHI 
Sbjct: 61 ITINTAHIEYETEKRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 
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Sbjct: 
Query: 
Sbjct: 
Query: 
Sbjct: 
Query: 
Sbjct: 
Query: 
Sbjct: 



LLSi?QVGVP+IVV+LNK 



121 LLSRQVGVPYIWYLNKSDMVEDEELLELVEMEVRELLTEYGFPGDDIPVIRGSSLGALN 180 
181 EAKAG^FVGEWGEKVLKLM7\EVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 
181 GEE KWVEKILELMEAVDNYIPTPERAVDQPFLMPIEDVFTITGRGTWTGRVERG 235 



241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

V^KVG-JE-rEIVGI-^ T KTT TGVEMli^RK L•^•^G•-i•AGD^^:•GVLLRGTKKEl^:VERG VL K 
236 VIKVGEEIEIVGIKPTTKTTCTGVEMFRKLLDQGQAGDNIGVLLRGTKKEEVERGQVLAK 295 

301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PG5I P?I F-r- Ei-YVL4K-M^:GGRHTFFFT YRPQFY RTTD'r-TG^<-TLP-:-GVEKVMPGD 
296 PGSIHPHTNFKGEVYVLTKDEGGRHTPFFTGYRPQFYFRTTDITGAVTLPDGVEMVMPGD 355 

361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNI 397 

Ni- rTVELX PrA4E G rFAIREGGRTV -^GVVS 1 
356 NITMTVELIHPIAMEQGLRFAIREGGRTVASGWSEI 392 



tr Q63PZ6 Elongation factor Tu [tufAl] [Burkholderia pseudomallei 396 AA 

Q63PZ6_BURPS (Pseudomonas pseudomallei) ] 

align 

Score = 568 bits (1463), Expect = e-160 

Identities = 287/400 (71%), Positives = 325/400 (80%), Gaps = 5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M^ij^EKF RT PHVN-rGTIGHV HGKTTL-^AAIH- VLS K E K YD ID AP-JSK RG 
Sbjct: 1 MZ^KEKFERTKPHVNVGTIGHVDHGKTTLTAAIATVLSAKFGGEAKKYDEIDAAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITT TfPIIEYET RHYAJiVDCPGHAI>YVKl^ITGAAQMpGA.ILV SAADGFMPOTRSHI 
Sbjct: 61 ITINTAHIEYETANRHYAHVDCPGH7UDYVKNMITGAAQMDGAILVCSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-5-Rg>rGVPM*VFLNK S YH-FPGDDTPX-i* GSA AX:^^ 

Sbjct: 121 LLARQVGVPYIIVFLNKCDMVDDAELLELVEMEVRELLSKYDFPGDDTPIIKGSAKLALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAE-VDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

GH- Gji^ HV:- H-Dr VIPTRKR -i- FIKPV;I;DVFSI r GRGTVVTGR ^EP 

Sbjct: 181 GDKGELGEVAIMNLADALDTYIPTPERAVDGAFLMPVEDVFSISGRGTWTGRVER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

GV-hKy'G+r;-i-^;iVGI-^A^ KTT TGVEMFRK L-i-+G-fAGDNVG-M;LHGTK+^;-i-Vi!iRG VL 
Sbjct: 237 GVIKVGEEIEIVGIKATAKTTCTGVEMFRKLLDQGQAGDNVGILLRGTKREDVERGQVLA 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPG3ITPH F E•^YVLSK-^•EGGRHTP?F NYRPQFY RTTDVTGSI LP* SMVMPG 
Sbjct: 297 KPGSITPHTHFTAEVYVLSKDEGGRHTPFFNNYRPQFYFRTTDVTGSIELPKDKEMVMPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Dm ITY*LI :-P-i-7vi-F: G -:F7\IREGGRT'/GAGW-:- TIE 
Sbjct: 357 DNVSITVKLIAPIAMEEGLRFAIREGGRTVGAGWAKIIE 396 
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tr Q62GK3 Translation elongation factor Tu [tuf-1] [Burkholderia 396 

Q62GK3_BURMA mallei AA 

<Pseudomonas mallei) ] align 

Score = 568 bits (1463), Expect = e-160 

Identities = 287/400 (71%), Positives = 325/400 (80%), Gaps = 5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGPIVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

Sbjct: 1 MAKEKFERTKPHVNVGTIGHVDHGKTTLTAAIATVLSAKFGGEAKKYDEIDAAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITINTAHIEYETANRHYAHVDCPGHADYVKNMITGAAQMDGAILVCSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGS7VLRALE 180 

LL+RQVGVP-M* VF1;NK S Y4FPGDDTPI GSA I\L^ 

Sbjct: 121 LIARQVGVPYIIVFLNKCDMVDDAELLELVEMEVRELLSKYDFPGDDTPIIKGSAKLALE 180 

Query: 181 EAKAG^JVGEWGEKVLKLMAE-VDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIER 239 

GE GE t -f-A-i- fD^YIFTPER 4- FLMPVEDVFSI <-GRGTWTGR-J-ER 
Sbjct: 181 GDKGELGEVAIMNLADALDTYIPTPERAVDGAFLMPVEDVFSISGRGTWTGRVER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

Sbjct: 237 GVIKVGEEIEIVGIKATAKTTCTGVEMFRKLLDQGQAGDNVGILLRGTKREDVERGQVLA 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGSXTPH F lv-fYVLSK-i-^;GGRHTPFF ^-yRPQ^Y RTTDVTGSI LP-t- ^KV^IPG 
Sbjct: 297 KPGSITPHTHFTAEVYVLSKDEGGRHTPFFNNYRPQFYFRTTDVTGSIELPKDKEMVMPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DNV ITV-t-LX-rp-T-A^E G -rFAli^EGGRTVGAGVV-f HE 
Sbjct: 357 DNVSITVKLIAPIAMEEGLRFAIREGGRTVGAGW7UCIIE 396 



sp P42481 Elongation factor Tu (EF-Tu) [tuf] [Thiobacillus cuprinus] 396 AA 

EFTU_THICU 

align 

Score = 567 bits (1462), Expect = e-160 

Identities =285/400 (71%), Positives = 324/400 (80%), Gaps = 5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KF RT PHVN+GTIGi^V HG}^?TL-i-AAI VLS K B K YD ID AP<-EK RG 
Sbjct: 1 MAKSKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLSSKFGGEAKAYDQIDAAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

XTI T+H4-EY^:T RHYAHVDCPGKADYVKNMXTGAAQ/4DGAP:;VVSAADGPMPQTR}v 
Sbjct: 61 ITINTAHVEYETANRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL*RQVGJVp-fl*yFL>rK S Y + FPGDDTPI+ GSA PS:E 

Sbjct: 121 LLARQVGVPYIIVFLNKCDMVDDAELLELVEMEVRELLSKYDFPGDDTPIIKGSAKLALE 180 

Query: 181 EAKAGNVGEWGE-KVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

GH- GE GE fLKL fD+YIFTPER -J- FLMPV5DVFSI +G?.GT\"/TGRJ-r)R 
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Sbjct: 181 GDKGELGEGAILKLAEALDTYIPTPERAVDGAFLMPVEDVFSISGRGTWTGRVER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

G4-rIC/G-i-E-^2;.IVGf-4- T XTT TGVSKFRK L-^+GV^AGDNVG-^LLRGTK+SSVERG VLC 
Sbjct: 237 GIIKVGEEIEIVGLKPTLKTTCTGVEMFRKLLDQGQAGDNVGILLRGTKREEVERGQVLC 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGSI FH F E-'rYVLSK-^EGGRHTPFF NYRPQFY r<TTDV*TG-:-I LP* EI^v^lPG 
Sbjct: 297 KPGSIKPHTHFTAEVYVLSKDEGGRHTPFFNNYRPQFYFRTTDVTGAIELPKDKEMVMPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

iMV ITV*LI•j•P•^^A•^•E G -MrAIREGGBTVOAGW-;- IIS 
Sbjct: 357 DNVSITVKLIAPIAMEEGLRFAIREGGRTVGAGWAKIIE 396 



sp P48864 Elongation factor Tu (EF-Tu) [tuf] [Neisseria gonorrhoeae] 394 AA 

EFTU_NEIGO 

align 

Score = 567 bits (1462), Expect = e-160 

Identities = 280/398 (70%), Positives = 327/398 (81%), Gaps = 5/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAKEKF R-^- PHVN-^GTIGHV HGKTTL-^-;\A^ -^• -rh-v K K YD IDI>^AP-^EK RG 

Sbjct: 1 . MAKEKFERSKPHVNVGTIGHVDHGKTTLTT^ALTTILAKKFGGAAKAYDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI TSI^:-EYETETRHYAHVDCFGKADYVKNMITGAAQMI>GAILV SAADGPMPQTREHI 
Sbjct: 61 • ITINTSHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILVCSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-j-PQVGVp-M-;-VF"l-NK S t Y-fFPGDD PIV GSAX: -fAI.V; 

Sbjct: 121 LLARQVGVPYIIVFMNKCDMVDDAELFQLVEMEIRDLLSSYDFPGDDCPIVQGSALKALE 180 

Query: 181 EAKAGWGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

Sbjct: 181 GDAA YEEKIFELATALDRYIPTPERAVDKPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

Sbjct: 236 IIHVGDEIEIVGLKETQKTTCTGVEMFRKLLDEGQAGDNVGVLLRGTKREDVERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

G-rlTPH KF-:- E-fYVLSKHEGG HTPFF NYRPQFY RTTDVTGH-ITL -rGVEMVMPG-r 
Sbjct: 296 RGTITPHTKFKAEVYVLSKEEGGPHTPFFANYRPQFYFRTTDVTGTITLEKGVEMVMPGE 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

>rv'' I?VELI i-P*A4 E G i-FAIP.EGGRTVGAGV^'v^S* -^ I 
Sbjct: 356 NVTITVELIAPIAMEEGLRFAIREGGRTVGAGWSSVI 393 



sp Q3R7V2 Elongation factor Tu-A (EF-Tu-A) [tuf A] 400 

EFTU1_THETN [Thermoanaerobacter AA 

tengcongensis] align 
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Score = 567 bits (1462), Expect = e-160 

Identities = 283/400 (70%), Positives = 323/400 (80%), Gaps = 1/400 (0%) 
Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 
Sbjct; 1 MAKQKFERTKPHVNVGTIGHVDHGKTTLTAAITLILSKAGLAQAKGYDEIDKAPEEKARG 60 
Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 
Sbjct: 61 ITINTTHVEYETAKRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-M<QVGVP-^IWjri:NK --<- YEFPGDDTPIV GSAI-^AJ^E 

Sbjct: 121 LLARQVGVPYIWFLNKADMVDDPELIELVEMEVRDLLNQYEFPGDDTPIWGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMMVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

Sbjct: 181 CGCGKRECQWCGKIWELMDVVDEYIPTPERDIDKPFLMPVEDVFTITGRGTVATGRVERG 240 

Query: 241 WKVGDEVEIVGIRA-TQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

Sbjct: 241 KVKVGDEVEIIGLTTESRKTWTGVEMFRKTLDEAQAGDNIGVLLRGIQRDEVERGQVLA 300 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPG-M PH KFE H-+YVL'rK£EGGRHTPFF YRPQFY RTTDVTG-i-I LPEGVSHVMPG 
Sbjct: 301 KPGTIKPHTKFEAQVYVLTKEEGGRHTPFFNGYRPQFYFRTTDVTGTIQLPEGVEMVMPG 360 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DfV -^• VELI-i-p-^A-r-K G KITVIREGGRTVG^^QVVS HE 
Sbjct: 361 DHVTLRVELITPIAMEEGLKFAIREGGRTVGAGWSAIIE 400 



tr Q83ES6 Translation elongation factor Tu [tuf-2] [Coxiella 397 

Q83ES6_COXBU burnetii] AA 

align 

Score = 567 bits (1462), Expect = e-160 

Identities = 281/400 (70%), Positives = 333/400 (83%), Gaps = 4/400 (1%) 

MAKEKFNRTNPHVNIGTIGHVYHGKTTLST^ISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

Mi-KEKF R P>JVN-rGTIG?IV HGKTTL-^AA-i-^- VLS K E K il) IDNAP-r-E-r RG 



.l.TIJVrSH*EY-:--:--^- RHYA'fi/DCPGHAr:YVKl>nv!TTGAAQMDGAILVVSAADG?M?QTREH 
ITIATSHVEYQSDKRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 
-:-Lr tgVGVP-MVV4LNK -f-rYH-PPGD rTPA f GSAi.. :-Al:h; 

VIiAKQVGVPNIWYLNK7U)MVDDKELLELVEMEVRDLLNSYDFPGDETPIIVGSALKALE 180 

EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

K-^ VGE +-fKL+ n-D-hY P RBR -*-K FIcMP^KDV^'SA-f-GRGTVVTGR^i^RG 

GDKS-EVGE — PSIIKLVETMDTYFPQPERAIDKPFLMPIEDVFSISGRGTWTGRVERG 237 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERQ4VLCK 300 



Query: 


1 


Sbjct: 


1 


Query: 


61 


Sbjct: 


61 


Query: 


121 


Sbjct: 


121 


Query: 


181 


Sbjct: 


181 


Query: 


241 
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Sbjct: 238 IIKVGDEIEIVGIKDTTKTTCTGVEMFRKLLDEGQAGDNVGILLRGTKREEVERGQVLAK 297 
Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGS-ITLPEGVEMVMPG 359 
Sbjct: 298 PGSITPHKKFEAEIYVLSKEEGGRHTPFLQGYRPQFYFRTTDVTGQLLSLPEGIEMVMPG 357 



Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 
Sbjct: 358 DNVKVTVELIAPVAMDEGLRFAVREGGRTVGAGWTKIIE 397 



tr Q7P364 Protein translation elongation factor Tu (EF-TU) 

Q7 P3 6 4_FUSNV [ FNV2 036] 

[Fusobacteriaim nucleatum subsp. vincentii ATCC 49256] 

Score = 567 bits (1462), Expect = e-160 
Identities = 279/399 (69%), Positives = 326/399 (80%), Gaps = 5/399 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAE^4KDYDNIDNAPQEKERG 60 

MAKEKH- R-h- PHVNIGTIGHV HGKTT VLS KGLA. XHD ID A!?-^K:K}!\1RG 

Sbjct: 1 MAKEKYERSKPHVNIGTIGHVDHGKTTTTAAISKVLSDKGLASKVDFDQIDAAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

TTI T+HXBYET KHYAHVDCPGHADYVKNMiTGAAOflDGAIi/VVSAADGPMPQTREHI 
Sbjct: 61 ITiNTAHIEYETANRHYAHVDCPGH7\DYVKNMITGAAQMDGAILWSAMGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE -180 

LLSRQVGVPH-1*V4-LNK -i- Y FPGD-f- pf + GS-i-L AL 

Sbjct: 121 LLSRQVGVPYIIVYLNKMMVDDEELLELVEMEVRELLTEYGFPGDEIPVIRGSSLGALN 180 

Query: 181 EAKAGNVGEWGEKVLKLMMVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

-:■ -^w KK^i' + LM VDSYIPTFER -^-l FItMP*Er.iVir-M GRGTWTGR + ERG 

Sbjct: 181 GEE KWIEKIMELMDAVDSYIPTPERAIDQPFLMPIEDVFTITGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

VH-KVG4r;-:-I!;AVGX4- T KTT TGVEMFRK L-5"i-G'i-AGDN-:-GVLLRGTKKEEVERG VL K 
Sbjct: 236 VIKVGEEIEIVGIKPTTKTTCTGVEMFRKLLDQGQAGDNIGVLLRGTKKEEVERGQVL7\K 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGBX PH x'i- EH-yVL4K-i-EGGRHTPFFT YRpgry RTTDrTGi-'i-TLP-r-GVliiHVKPGD 
Sbjct: 296 PGSIHPHTNFKGEVYVLTKDEGGRHTPFFTGYRPQFYFRTTDITGAVTLPDGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

.N+ -rTVif;LJ: P-5-A+r; G -^FAIHSGGRTV -i-GVVJi: 1.1 + 
Sbjct; 356 NITMTVELIHPIAMEQGLRFAIREGGRTVASGWSEIIK 394 



394 

AA 

align 



tr Q7TTF9 Elongation factor tu, EF-Tu [tufA] [Haemophilus ducreyi] 394' AA 

Q7TTF9_HAEDU 

align 

Score = 567 bits (1461), Expect = e-160 

Identities = 279/399 (69%), Positives = 323/399 (80%), Gaps = 5/399 (1%) 
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Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

Sbjct: 1 MSKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVIiAKHFGGAARAFDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITINTSHVEYDTETRHYAHVDCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 18 0 

Sbjct: 121 LLGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPIVRGSALQALN 180 

Query: 181 EAKAGhTV'GEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 181 GVPEWEEKIIELAQHLDSYIPEPERAIDKPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

•5-H K G-J-EVEIVGI-J- T KTTV'TGVEMFRK LH- :-G AG4^rv'G LLRGTKi ES+ERG VL K 
Sbjct: 236 IIKSGEEVEIVGIKETTKTTVTGVEMFRKLLDEGRAGENVGALLRGTKREEIERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PG-r-XTPH Fif; EH-YVLSKEEGGRHTP^T YRPQ^T RTTDVTGM LPEGVEMVMPGD 
Sbjct: 296 PGTITPHTDFESEVYVLSKEEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

N+KH-TV LI P-^A+-^ G ^-FAI REGGRTVGAGVV> Il-i- 
Sbjct: 356 NIKMTVSLIHPIAMDEGLRFAIREGGRTVGAGWAKIIK 394 



sp Q99QM0 Elongation factor Tu (EF-Tu) [tufA] [Caulobacter 396 

EFTU_CAUCR crescentus] ^ AA 

align 



Score = 566 bits (1460), Expect = e-160 

Identities =285/399 (71%), Positives = 323/399 (80%), Gaps = 3/399 (0%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

^dAKKKr RT PH NIG^XGHV HGKTTi;H-AAX-i- i:-5- G A K YD ID AP4-EK RG 
Sbjct: 1 MAKEKFERTKPHCNIGTIGHVDHGKTTLTAAITMTLAKSGGATAKKYDEIDAAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

XTl T-fH-:-£YET RHY;UIVDCPGHAi?YVKNMITGAAQMDGAlLVVSAiuDGPMPQTR£HI 
Sbjct: 61 ITINTAHVEYETANRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSJVLRALE 180 

LL-rRQVGVP -r-WF^-NK S+Y-J-FFGDD ?I GSAL A-r-E 

Sbjct: 121 LLARQVGVPALWFMNKVDMVDDEELLELVEMEVRELLSSYQFPGDDIPITKGSALAAVE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

*■ 4GE EK4L-:-T^tA VD-5 YI? PER y FLMFVEDVFSI-J-GRGTWTGR-5-ERG 
Sbjct: 181 -GRDPQIGE — EKILELMASVDAYIPQPERPVDMPFLMPVEDVFSISGRGTWTGRVERG 237 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

fYKVG+EVfi^IVGXR QKTT TGVEMFRK Lr -^G-i-AGDl^GVLI.RGTK+ili-rVERG VLCK 
Sbjct: 238 IVKVGEEVEIVGIRPVQKTTCTGVEMFRKLLDQGQAGDNVGVLLRGTKREDVERGQVLCK 297 
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Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

Sbjct: 298 PGSITPHTKFVAEAYILTKEEGGRHTPFFTNYRPQFYFRTTDVTGIIKLREGVEMIMPGD 357 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Sbjct: 358 NAELDVELITPIAMEEKLRFAIREGGRTVGAGWAKIVE 396 



sp Q8Y422 Elongation factor Tu (EF-Tu) [tuf ] [Listeria 395 

EFTU_LISMO monocytogenes] AA 

align 

Score = 566 bits (1459), Expect = e-160 

Identities = 277/398 (69%), Positives = 325/398 (81%), Gaps = 6/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M7\KEKF-hR-;- P?r/NIGTIGHV HGKTTL^AAI i- VX..-^ KG Ai- YD ID AP-JEH-SRG 
Sbjct: 1 MAKEKFDRSKPHVNIGTIGHVDHGKTTLTAAITTVLTU^KGYADAQAYDQIDGAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITISTAHVEYQTDSRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSRQiVGVP-MVYF-rNK -i- Y15PPGDD Pl-f- GSAL-5-AL* 

Sbjct: 121 LLSRQVGVPYIWFMNKCDMVDDEELLELVEMEIRDLLTEYEFPGDDIPVIKGSALKALQ 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

H-W K+ -rX^M VDSYIPTPERDT-fK li'-^MPVEDVFSX GRGTV TGR-^-i!iHG 
Sbjct: 181 GEADWEAKIDELMEAVDSYIPTPERDTDKPFMMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGI-RATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

VKVGDEVE-h-i-GI ^-i-K VTGVEMFRK L^- HAGDN-^G LLRG -hS-:--i-H-RG VL 
Sbjct: 236 QVKVGDEVEVIGIEEESKKVWTGVEMFRKLLDYAEAGDNIGALLRGVAREDIQRGQVLA 295 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGSITFH F* E YVL-t-KEEGGRHTPFF NYRPQFY RTTDVTG -i-TLPEG EM^v^MPG 
Sbjct: 296 KPGSITPHTNFKAETYVLTKEEGGRHTPFFNNYRPQFYFRTTDVTGIVTLPEGTEMVMPG 355 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNI 397 

DN-J-i--i- VELI•^P■^^A•i•K Gl'KFMRKGGRTVGAGVVSJ^I 
Sbjct: 356 DNIELAVELIAPIAIEDGTKFSIREGGRTVGAGWSNI 393 



sp Q71WB9 Elongation factor Tu (EF-Tu) [tuf] [Listeria monocytogenes 395 AA 

EFTULISMF (serotype 4b / strain F2365) ] 

align 

Score = 566 bits (1459), Expect = e-160 

Identities = 277/398 (69%), Positives = 325/398 (81%), Gaps = 6/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAIvEKFfR-^ FI^y^^•IGTMGHV HG?CTTLi-7*AI VL-:- KG A-r YD ID AP^E-^ERG 
Sbjct: 1 MAKEKFDRSKPHVNIGTIGHVDHGKTTLTAAITTVLAKKGYADAQAYDQIDGAPEERERG 60 
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Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITISTAHVEYQTDSRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLSRQVGVPYIWFMNKCDMVDDEELLELVEMEIRDLLTEYEFPGDDIPVIKGSALKALQ 180 

Query: 181 EAKAGNVGEWGEKVLKUVIAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

Sbjct: 181 GEADWEAKIDELMEAVDSYIPTPERDTDKPFMMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGI-RATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

Sbjct: 236 QVKVGDEVEVIGIEEESKKVWTGVEMFRKLLDYAEAGDNIGALLRGVAREDIQRGQVLA 295 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPG3ITPH E YVL-i-KE-iJGGRHTPFF NYRPQFY RTTDVTG --'TLPEG SMVMPG 

Sbjct: 296 KPGSITPHTNFKAETYVLTKEEGGRHTPFFNNYRPQFYFRTTDVTGIVTLPEGTEMVMPG 355 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNI 397 

DN-:-:-;- VELI-:?^-Ai-E GTKFMREGGRTVGAGW3NI 
Sbjct: 356 DNIELAVELIAPIAIEDGTKFSIREGGRTVGAGWSNI 393 



sp Q927I6 Elongation factor Tu (EF-Tu) [tuf] [Listeria innocua] 395 AA 

EFTU_LISIN 

align 

Score = 566 bits (1459), Expect = e-160 

Identities = 277/398 (69%), Positives = 324/398 (80%), Gaps = 6/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAKSKFi-R-^- FHVNIGTIGHV HGKTTL-rAAI VL-r KG A-:- r YD ID A?i-E-^ERG 
Sbjct: 1 MAKEKFDRSKPHVNIGTIGHVDHGKTTLTAAITTVLAKKGFADAQAYDQIDGAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITISTAHVEYQTDNRHYAHVDCPGHADYVKNMITG7\AQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSPQVGVP+IVVF+NK + YFiFPGOD P+-i- GSAL-^AX--^ 

Sbjct: 121 LLSRQVGVPYIWFMNKCDMVDDEELLELVEMEIRDLLTEYEFPGDDIPVIKGSALKALQ 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

K-i- -i-LM VDSYIPTP£RDT-^K FH-MP VEDV FS I GRGTV TGR-^■EI<G 
Sbjct: 181 GEADWEAKIDELMEAVDSYIPTPERDTDKPFMMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGI-RATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

v:>0/GD5VEH-tGI v'i-K VTGVEMFRK L^- EAGDN-5-G LLRG iE+ ^-fRG VL 
Sbjct: 236 QVKVGDEVEVIGIEEESKKVWTGVEMFRKLLDYAEAGDNIGALLRGVAREDIQRGQVLA 295 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

?:?G3ITPK F-:- E yVL-M<EEGGRHTPFF N^'RFQFY RTTDVTG +TLFEG EI-r.n^^FG 
Sbjct: 296 KPGSITPHTNFKAETYVLTKEEGGRHTPFFNNYRPQFYFRTTDVTGIVTLPEGTEMVMPG 355 
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Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNI 397 

DN-f-rr VF:LI-:-?r7vtE GTKFMREGGRTVGAGWSNI 
Sbjct: 356 DNIELAVELIAPIAIEDGTKFSIREGGRTVGAGWSNI 393 



tr Q81ZS3 GTPases-treUislation elongation factors and sulfate 396 

Q81ZS3_NITEU adenylate AA 

transferase subunit 1 (EC 3.6.1.48) [tuf2] [Nitrosomonas align 
europaea] 

Score = 565 bits (1457), Expect = e-160 

Identities = 280/399 (70%), Positives = 324/399 (81%), Gaps = 3/399 (0%) 
Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 
Sbjct: 1 MAKSKFERVKPHVNVGTIGHVDHGKTTLTAAITTILTKKFGGEAKSYDQIDSAPEERARG 60 
Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 
Sbjct: 61 ITINTSHVEYETDKRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-r-RQVGVP-hl'vVF-^NK S Y'^FPGDDTPI-f- GSAL^ALE 

Sbjct: 121 LLARQVGVPYIIVFMNKADMVDDAELLELVEMEIRELLSNYDFPGDDTPIIIGSALKALE 180 

Query: 181 EAKAG^r\^GEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

-i-rGE -^DSYI? PER -i- F-^MFVEDVFSI-rGRGTWTGRMCRG 

Sbjct: 181 GDKS-DIGE—AAILKLAEALDSYIPEPERAIDGAFIMPVEDVFSISGRGTWTGRVERG 237 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

•fVKVGDhltEIVG-t-H- T KT TGVEMFPK X:r +G4-AGDNVG-f LLRGTK-^;?;JJ;VERG VL K 
Sbjct: 238 IVKVGDEIEIVGLKPTIKTVCTGVEMFRKLLDQGQAGDNVGILLRGTKREEVERGQVLAK 297 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSI PH KF HlIYVLGKh^EGGRHTPFF YRPQFy i^TTDVTGST: LP GVIi^MV^aPGD 
Sbjct: 298 PGSILPHTKFTAEIYVLSKEEGGRHTPFFAGYRPQFYFRTTDVTGSIELPAGVEMVMPGD 357 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Sbjct: 358 NISVTVNLIAPIAMDEGLRFAIREGGRTVGAGWAKVIE 396 



sp P57939 Elongation factor Tu-A (EF-Tu-A) [tufA] [Pasteurella 394 

EFTU1_PASMU multocida] AA 

align 

Score = 565 bits (1456), Expect = e-160 

Identities = 277/399 (69%), Positives = 323/399 (80%), Gaps = 5/399 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M+Kr;KP RT PHVN-hGTIG^V HGKTTL-hAAI^ -i-D ID^^AP-^KK HG 

Sbjct: 1 MSKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKHYGGAARAFDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 
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Sbjct: 61 ITINTSHVEYDTPTRHYT^DCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPIVRGSALQALN 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

Sbjct: 181 * GVAEWEEKILELANHLDTYIPEPQRAIDQPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

'>-y-r GM<:VEIVGI i-.AT KTTVTGVEMFRK L*-^G AGMvTVG LLRGTK-^EE-i-ERG VL K 

Sbjct: 236 IIRTGEEVEIVGIKATTKTTVTGVEMFRKLLDEGRAGENVGALLRGTKREEIERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

Sbjct: 296 PGSITPHTDFESEVYVLSKEEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Sbjct: 356 NIKMTVSLIHPIAMDQGLRFAIREGGRTVGAGWAKIIK 394 



Q65QG6 TufB protein [tu£B] [Mannheimia succiniciproducens 

Q65QG6_MANSM (strain 

MBEL55E) ] 



394 
AA 

align 



Score = 565 bits (1455), Expect = e-160 

Identities = 276/399 (69%), Positives = 322/399 (80%), Gaps = 5/399 (1%) 

MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGIiMMKDYDNIDNAPQEKERG 60 
M+KEKF RT PHV>3-fGTIG^V HGKTTL-KAAI-?- VLS -r- -i-'O IDNAP-f^^K RG 

MSKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLSKHYGGAARAFDQIDNAPEEKARG 60 



ITI TSH'^EY-r•T TRHYAHVDCPGi{ArjyVKNMITG/Ui.QMDGAILVVfA DGPMPOTRSIHI 



Query: 


1 


Sbjct: 


1 


Query: 


61 


Sbjct: 


61 


Query: 


121 


Sbjct: 


121 


Query: 


181 


Sbjct: 


181 


Query: 


241 


Sbjct: 


236 


Query: 


301 


Sbjct: 


296 


Query: 


361 



I.L RCfvGVP-M * VFLNK 



Yi'FPGDDT?X<- 



181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 



ITL-i-P + I<-GRGTWTGR -^ERG 



GEAQWEEKILELANALDTYIPEPERAIDQPFLLPIEDVFSISGRGTWTGRVERG 235 

WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

IIRTGDEVEIVGIKETAKTTVTGVEMFRKLLDEGRAGENIGALLRGTKREEIERGQVLAK 295 

PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSIxPH E+YVLSKEBGGRHTPFF YRPQli*Y RTTDVTG+X LP:^;GVlvMV>rpGX; 

PGSITPHTDFESEVYVLSKEEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 355 

361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 
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Sbjct: 356 NIKMTVSLIHPIAMDQGLRFAIREGGRTVGAGWAKIIK 394 



tr Q8L160 Elongation factor Tu [tufA] [Myxococcus 396 AA 

Q8L160_MYXXA xanthus] align 

Score = 565 bits (1455), Expect = e-160 

Identities = 283/400 (70%), Positives = 324/400 (80%), Gaps = 5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAKEKF R PHVNIGTIGO^fV HGKT' j L i-AAX + VL-i- G A. YD ID APi-E^EHG 
Sbjct: 1 MAKEKFERNKPHVNIGTIGHVDHGKTSLTAAITKVLAKTGGATFLAYDLIDKAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITIrTSH-t-EYvT RHYAHVDCPGViADYVK^^J^ITGAAQMDCi?\I•:•VVSAADGPMPQT 
Sbjct: 61 ITISTSHVEYQTSNRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRTVLE 180 

Sbjct: 121 LLARQVGVPYIWFLNKVDMLDDPELRELVEMEVRDLLKKYEFPGDDIPIIPGSALKALE 180 

Query: 181 EAKAGNVGEWGEK-VLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

GH- -f- GE 4LKLM VDSYIPTPH-R T-^K FLMPVEDVFSl -^GRGTV TGR-^ER 
Sbjct: 181 GDTSDIGEPAILKLMEAVDSYIPTPQRATDKPFLMPVEDVFSISGRGTVATGRVER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

G-Vi-KYG-fEYEi-VG-^-R TQKT VTGVEKFRK LrfG AGDNi-G lr>RG Ki-E + -^5RG VL 
Sbjct: 237 GIIKVGEEVEWGLRPTQKTWTGVEMFRKLLDQGMAGDNIGALVRGLKREDMERGQVLA 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGSITFH KF-:- MYVLSKEl^GGRHTPFF YRPQFY RTTDVTGSt LPE VhlKVT^PG 
Sbjct: 297 KPGSITPHTKFKAQIYVLSKEEGGRHTPFFKGYRPQFYFRTTDVTGSVKLPENVEMVMPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DNv I VDLA vPVA.-r-D r FA-rKEGGRTVOAGVYr HE 
Sbjct: 357 DNIAIEVELITPVAMEKELRFAVREGGRTVGAGWAEIIE 396 



Q5FTY1 Protein Translation Elongation Factor Tu (EF-TU) 396 

Q5FTY1_GLU0X [GOX0382] AA 

[Gluconobacter oxydans (Gluconobacter suboxydans) ] align 

Score = 564 bits (1454), Expect = e-159 

Identities = 281/397 (70%), Positives = 326/397 (81%), Gaps = 3/397 (0%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGIAEMKDYDNIDNAPQEKERG 60 

l^KK KF KT PH NIGTIG?IV^ HGKTfL+AAX i- VL-*- G A YD ID AP-^E-:- RG 
Sbjct: 1 MAKAKFERTKPHCNIGTIGHVDHGKTSLTAAITKVL7U<TGGATYSAYDQIDKAPEERARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

rVl-r'y + H-rK Yr;T RH x AKVDC PGHAD Y VKNMITGAAQKDGAI LW SAADGPMPQTRii^HX 
Sbjct: 61 ITISTAHVEYETADRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 
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Sbjct: 121 LLARQVGVPALWFLNKVDQVDDPELLELVEMEVRELLSSYQFPGDDIPIVKGSALVTLE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

Sbjct: 181 DGDP-SIGE — DRVLELMTQVDAYIPQPERPVDRPFLMPIEDVFSISGRGTWTGRVERG 237 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

Sbjct: 238 WNVGDEVEIVGLKDTVKTTVTGVEMFRKLLDRGEAGDNIGALVRGTKREDVERGQVLAK 297 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSITPHKKF-I- E Y -^L-fKEEGGRHTPFFTNYRPQiTY RTTDVTG -i-TLPriG EKVMPGD 
Sbjct: 298 PGSITPHKKFKAEAYILTKEEGGRHTPFFTNYRPQFYFRTTDVTGWTLPEGTEMVMPGD 357 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNI 397 

NV r VELX-fPfA4-r- .G "i-FAIKEGGRTVGAGVVSr I 
Sbjct: 358 NVAMDVELIAPIAMDEGLRFAIREGGRTVGAGWSSI 394 



sp Q8ETY4 Elongation factor Tu (EF-Tu) [tuf] [Oceanobacillus 395 

EFTU_OCEIH iheyensis] AA 

align 

Score = 564 bits (1453), Expect = e-159 

Identities = 279/398 (70%), Positives = 322/398 (80%), Gaps = 6/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M;\KH;KFrI<-v HVN-JGTfGiiV HGKTTL->AAI-:- VL^- G E 4- YD ID AP-}-£':-ERG 
Sbjct: 1 MAKEKFDRSKSHVNVGTLGHVDHGKTTLTAAITTVLAKHGGGEARAYDQIDGAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI-rT^H*EYETETR?IYAIfV'DCPGHADYVK!^ITGAAQMDGAII^VVSA 
Sbjct: 61 ITISTAHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSR VGVP VVFLNK 4- Y+FPGOr; Vi r GSAL-i-ALE 

Sbjct: 121 LLSRNVGVPAFWFLNKTDMVDDEELLELVEMEVRDLLTEYDFPGDDLPVIKGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 181 GVAEYEERILELMAAVDEYIPTPERDKEKPFMMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGI-RATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

VKVGDSVEA-fG-?- KTTVTGVEMFRK L-f KAGDN-i-G LLRG +^-r-^ RG VL 

Sbjct: 236 EVKVGDEVEIIGLAEDASKTTVTGVEMFRKLLDYAEAGDNIGALLRGVSREDINRGQVLA 295 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGSITPH F'^ E-JYVLSKEEGGRHTPFF-f-NYRPQFY RTTDVTG X LPEG EI^rVMPG 
Sbjct: 296 KPGSITPHTNFKAEVYVLSKEEGGRHTPFFSNYRPQFYFRTTDVTGVIELPEGTEMVMPG 355 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNI 397 

DN-5"i-5-TVE LI 5 ?:-7vi- F. GT-;-Ff I REGGRTVG + GWS X 
Sbjct: 356 DNIEMTVELISPIAIEDGTRFSIREGGRTVGSGWSSI 393 
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tr Q605B0 Translation elongation factor Tu [tuf-2] [ Me thylo coccus 396 

Q605B0__METCA capsulatus] AA 

align 

Score = 563 bits (1452), Expect = e-159 

Identities = 279/400 (69%), Positives = 326/400 (80%), Gaps = 5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

Sbjct: 1 MSKEKFTRTKPHVNVGTIGHVDHGKTTLTAALTKCMAAKFGGEFKAYDQIDAAPEERARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITIATAHVEYESAARHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-i-RQVGVPflVVFLNK S YH-FPGDD PI* GSAL•^ALE 

Sbjct: 121 LUU^QVGVPYIWFLNKADMVDDPELLELVEMEVRELLSKYDFPGDDIPIIKGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAE-VDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

EG i* 4- YIF PER FLMP-^EDVITSI * GRGTWTGR4ER 

Sbjct: 181 GDGSEIGVPAVEALVQALDDYIPEPERAIDRPFLMPIEDVFSISGRGTWTGRVER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

Sbjct: 237 GIIKVGEEIEIVGIRPTAKTTCTGVEMFRKLLDQGQAGDNIGVLLRGTKREDVERGQVLA 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

Sbjct: 297 KPGSITPHTHFEAEIYVLSKEEGGRHTPFFNGYRPQFYFRTTDVTGAVTLPEGVEMVMPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DNVKI V-^LX-rP-T-A.-j-t- G t-FA^P EGGRT VGAGVV:^ HE 
Sbjct: 357 DNVKIEVKLIAPIAMDEGLRFAVREGGRTVGAGWSKIIE 396 



tr Q8EK70 Translation elongation factor Tu [tufA] [Shewanella 394 

Q8EK70_SHEON oneidensis] AA 

align 

Score = 563 bits (1450), Expect = e-159 

Identities = 278/398 (69%), Positives = 320/398 (79%), Gaps = 5/398 (1%) 

MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KF R+ PHVNi-GTIGHV HGJCTTLH-AAIS VLH- E KXH IDNAPf E + iSRG 



XTI TSHXBYH-T +RHYAHVDCPGHADYVKNMTTGAAQI-fDGAIJ.:W-i'-J- DGPMPQTRlvHI 



LL-SRQVGVP I*Vr-rNK S Y+FPGDD Pf4 GSALvALE 



W^J KMi*L A H-DSYI? PERD -^K FT^tP*EDVFSItGHGTV\'?GR-^-5RG 



Query: 


1 


Sbjct: 


1 


Query: 


61 


Sbjct: 


61 


Query: 


121 


Sbjct: 


121 


Query: 


181 
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Sbjct: 181 GEP EWEAKILELAAALDSYIPEPERDIDKPFLMPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

•rV-f-VGDEVEiVGIK T KTT TGVEMFKK L^-f-G AQ+I-J G-hLLRGTK4-4--:V£RG VL K 
Sbjct: 236 IVRVGDEVEIVGIRTTTKTTCTGVEMFRKLLDEGRAGENCGILLRGTKRDDVERGQVLSK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

?GSI ?M FE E-^YVT.,SKEEGGRKTPFr YRPQFY RTTDVTG4I LPF.G\^F?<rv'M?GD 
Sbjct: 296 PGSINPHTTFESEVYVLSKEEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

N-hK-i- V LI P-:^A•^•f G -r-FAXRSGGRTVGAGWr- XX 
Sbjct: 356 NIKMWTLICPIAMDEGLRFAIREGGRTVGAGWAKII 393 



tr Q7TT91 Elongation factor Tu [tufA] [Bordetella 396 AA 

Q7TT91_BORPE pertussis] align 

Score = 563 bits (1450), Expect = e-159 

Identities = 285/400 (71%), Positives = 323/400 (80%), Gaps = 5/400 (1%) 

Query : 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAi^ KF RT FHWi-GTIGHV HGfCTTLJ-7>J\I ^- VLS K E i- YD ID AP4EK RG 
Sbjct: 1 MAKGKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLSNKFGGEARGYDQIDAAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI T3H*^EYETETPHYAHVDCPGK?\DyVK^fMXTGAAQMI;G?^IA;VYSAAD 
Sbjct : 61 ITINTSHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILVVSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSRQVGV?+I-:-VFl:NK S Y-f FPGDOTPIV GSA AI.E 

Sbjct: 121 LLSRQVGVPYIIVFLNKADMVDDAELLELVEMEVRELLSKYDFPGDDTPIVKGSAKLALE 180 

Query: 181 EAKAGNVGEWGEK-VLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

G+ GE GK-H li +D-t- Y I FT PiJ^K + FLI4PVEDV r'SI-^GRGTVYTGRX n^R 
Sbjct: 181 GDKGELGEQAILSLAQALDTYIPTPERAVDGAFLMPVEDVFSISGRGTWTGRIER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

GVVKVG-f E-^-£lVGX-r T KTt TGVEMFRK LH-+G-^AGDNVG -i-LLRGTK-l-E vERG VL 
Sbjct: 237 GWKVGEEIEIVGIKPTVKTTCTGVEMFRKLLDQGQAGDNVGILLRGTKREDVERGQVLA 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPG3I P?{ F E-f-Y-^LSKEriiGGRHTPFF YRFQFY RTTDVTG-i-I LP EMV-J-PG 
Sbjct: 297 KPGSINPHTDFTAEVYILSKEEGGRHTPFFNGYRPQFYFRTTDVTGTIDLPADKEMVLPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DNV -fTV-i-LH-rP-^A-r-E G tFA.ISEGGRTVGAGVV t ll-i- 
Sbjct: 357 D^fVSMTVKLIlAPIAMEEGLRFAIREGGRTVGAGWAKIIK 396 



tr Q79GC6 Elongation factor Tu [tuf] [Bordetella parapertussis] 396 AA 

Q79GC6_BORPA 

align 

Score = 563 bits (1450), Expect = e-159 
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Identities = 285/400 (71%), Positives = 323/400 (80%), Gaps = 5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KW RT PHYK+GtIGHV HGKTTLrAAI 4- VLS K £ •^ YD ID AP+EK RG 
Sbjct: 1 MAKGKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLSNKFGGEARGYDQIDAAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI TSIfi-EYETETRHYAHVDCFGHADYVKNMITGAAQMDGAILY^ 
Sbjct: 61 ITINTSHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLSRQVGVPYIIVFLNKADMVDDMLLELVEMEVRELLSKYDFPGDDTPIVKGSAKLALE 180 

Query: 181 EAKAGNVGEWGEK-VLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

Sbjct: 181 GDKGELGEQAILSLAQALDTYIPTPERAVDGAFLMPVEDVFSISGRGTWTGRIER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

GVVKVG-5'H-Mi:iVGI-f- T KTT TGVEMFRK LH-H-G-^AGDNVG -^LLRGTKf IC ^VERG VL 
Sbjct: 237 GWKVGEEIEIVGIKPTVKTTCTGVEMFRKLLDQGQAGDNVGILLRGTKREDVERGQVLA 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGSX PH F E-i-Y-^LSKEEGGRHTPF'F YKPQ^Y RTTDVTG-^I LP SMV-f-PG 
Sbjct: 2 97 KPGSINPHTDFTAEVYILSKEEGGRHTPFFNGYRPQFYFRTTDVTGTIDLPADKEMVLPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

ONV -^TV-:-L i--«-?-^A'r E G * -TAIREGGRTYGAGW* Il-r 
Sbjct: 357 DNVSMTVKLLAPIAMEEGLRFAIREGGRTVGAGWAKIIK 396 



tr Q79G84 Elongation factor Tu [tuf] [Bordetella bronchiseptica 396 

Q79G84_BORBR (Alcaligenes AA 

bronchisepticus) ] align 

Score = 563 bits (1450), Expect = e-159 

Identities = 285/400 (71%), Positives = 323/400 (80%), Gaps = 5/400 (1%) 



Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLT^EMKDYDNIDNAPQEKERG 60 

MAK KF RT PHVN-f-GTIG}rv HGKTTL->AAI-r VLS K Fu Y.I) ID AP-f-EK RG 
Sbjct: 1 MAKGKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLSNKFGGEARGYDQIDAAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI TSH*EYBTKTRHTAHVDCPGHAI;yVKNKITGAAQMDGAILVVS 
Sbjct: 61 ITINTSHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

T..L^RaV^GVP-fI-rVrXNK S Y+PPGDDTPIV GSA Al-K. 

Sbjct: 121 LLSRQVGVPYIIVFLNKADMVDDAELLELVEMEVRELLSKYDFPGDDTPIVKGSAKLALE 180 

Query: 181 EAKAGNVGEWGEK-VLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

G-h G£ GE-^- -i-L L -^D : YXp-x^pTj;:^ FLMPVEDVFSI-rGRGTVVTGRIER 
Sbjct: 181 GDKGELGEQAILSLAQALDTYIPTPERAVDGAFLMPVEDVFSISGRGTWTGRIER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

G^'A^IO/Gi-E^EIVGIt T KTT TGVEMFRK L*-^G-;-AGDTr/G:-LIiRGTK-JE-:-VERG VL 



http://tw.expasy.o^g/cgi-bin^last.pl 



6/7/05 



ExPASy BLAST2 Interface 



Page 33 of 71 



Sbjct: 237 GWKVGEEIEIVGIKPTVKTTCTGVEMFRKLLDQGQAGDNVGILLRGTKREDVERGQVLA 2 96 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGSI PH F E+y-^LSKEEGGRHTPFF YRPQify RTTDYTG-^I LP EMV+PG 
Sbjct: 297 KPGSINPHTDFTAEVYILSKEEGGRHTPFFNGYRPQFYFRTTDVTGTIDLPADKEMVLPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DNV -»TV-Mri-<-?-^A-rr: G <■ FA.IREGGRTVGAGW+ II-:- 
Sbjct: 357 DNVSMTVKLLAPIAMEEGLRFAIREGGRTVGAGWAKIIK 396 



tr Q5GWR8 Elongation factor Tu [tu£B] [Xanthomonas oryzae (pv. 396 

Q5GWR8_XANOR oryzae) ] . AA 

align 

Score = 563 bits (1450), Expect = e-159 

Identities = 281/400 (70%), Positives = 327/400 (81%), Gaps = 5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KF RT PHVN-rGTIGHV HGKTTL^-AA-i-i- -^ B K YD ID AP-^KK KG 

Sbjct: 1 MAKAKFERTKPHVNVGTIGHVDHGKTTLTAALTKIGAERFGGEFKAYDAIDAAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI-:-T-l-H^EYE-:- H-RHYAHVDCPGliADYVKNHITG/U^QMDGAILV SAAlJGPMPOTREHI 
Sbjct: 61 ITISTAHVEYESPSRHYAHVDCPGHADYVKNMITGAAQMDGAILVCSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSRQVGVPHIWFLNK S Y-i-FPGDr>T?I GSA AL-^ 

Sbjct: 121 LLSRQVGVPHIWFLNKADMVDDAELLELVEMEVRELLSKYDFPGDDTPIIHGSARLALD 180 

Query: 181 EAKAGNVGEWG-EKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

Sbjct: 181 GDQSEIGVPAILKLVDALDTFIPEPTRDVDRPFLMPVEDVFSISGRGTWTGRIER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

Sbjct: 237 GIIKVGDEIEIVGIRATQKTTVTGVEMFRKLLDQGQAGDNAGLLLRGTKRDDVERGQVLC 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGSX PR }^4-YVLSK-j-lvGGRHTPrT VRPQ Y RTTD-i-TG-M LPrJGVr^KVMPG 

Sbjct: 297 KPGSIKPHTEFEAEVYVLSKDEGGRHTPFFKGYRPQLYFRTTDITGAIDLPEGVEMVMPG 356 

Query: 360 DNVKITVELISPVATiELGTKFAIREGGRTVGAGWSNIIE 399 

DNVK-i-TV LI-rPV7v-i-^ G -riiAIREGGRTVGAGVVS 11^ 
Sbjct: 357 DNVKMTVTLINPVAMDEGLRFAIREGGRTVGAGWSKIIK 396 



sp P43926 Elongation factor Tu (EF-Tu) [tufA] [Haemophilus 393 

EFTU_HAEIN influenzae] AA 

align 

Score = 562 bits (1448), Expect = e-159 

Identities = 275/398 (69%), Positives = 321/398 (80%), Gaps = 5/398 (1%) 
Query: 2 AKEKFNRTNPHVNIGTIGHVYHGKTTLS7\AISAVLSLKGLAEMKDYDNIDNAPQEKERGI 61 
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Sbjct: 1 SKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKHYGGAARA.FDQIDNAPEEKARGI 60 

Query: 62 TIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILVVSAADGPMPQTREHIL 121 

TX TSH-i-}?;y+T TRHYAHVDCPGHAOYVKJ^MXTGAAQMDGAIX:VV+A DGPMPOTPEHIL 
Sbjct: 61 TINTSHVEYDTPTRHYAHVDCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHIL 120 

Query: 122 LSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALEE 181 

L RQVGVPM-t-VFLNK S Y-rFPGDDTPIV GSAL-i-AL 

Sbjct: 121 LGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPIVRGSALQALN- 179 

Query: 182 AKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERGV 241 

V F:VJ FjK-MH-L -i-DfYIP PER * > FL-r?>EDVF3I-fGRGT\^/TGR + F:?.G-l- 
Sbjct: 180 GVAEWEEKILELANHLDTYIPEPERAIDQPFLLPIEDVFSISGRGTWTGRVERGI 235 

Query: 242 VKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCKP 301 

Sbjct: 236 IRTGDEVEIVGIKDTAKTTVTGVEMFRKLLDEGRAGENIGALLRGTKREEIERGQVLAKP 295 

Query: 302 GSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGDN 361 

GSITPH S-^YVLSK-t-EGGRHTPFF YRPOFY RTTDVTG-i-I i.;Pij:GVV;?4VMPGDN 

Sbjct: 296 GSITPHTDFESEVYVLSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGDN 355 

Query: 362 VKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

■^•K-:-TV LI P':A-i-H- G •^FiVIREGGRTVGAGVv-h IH- 
Sbjct: 356 IKMTVSLIHPIAMDQGLRFAIREGGRTVGAGWAKIIK 393 



sp P57966 Elongation factor Tu-B (EF-Tu-B) [tufB] [Pasteurella 394 

EFTU2_PASMU multocida] AA 

align 



Score = 561 bits (1447), Expect = e-159 

Identities = 275/399 (68%), Positives = 322/399 (79%), Gaps. = 5/399 (1%) 



M-FKEKr RT PHVN-fGTIGHV HGKTTL'W^I^- VL-r 4D IDN7\P-t-EK RG 



?I TSH-rEY^-T TRHYAPIVDCFGKADYVKN^-ITGAAQHDGAILVV-:^ DGPMPQTRSHH 



LL x<Q\-GV -M-i-VFI:NK S Y4FPGDDTPIV GSAL->-7VL 



V EW EK^L:L ^D-:YIP P+H -rH- FL-^P-i-EDVFSI fGRGTVVTGS-iERG 
-GVAEWEEKILELANHLDTYIPEPQRAIDQPFLLPIEDVFSISGRGTWTGRVERG 235 



Query: 


1 


Sbjct: 


1 


Query: 


61 


Sbjct: 


61 


Query: 


121 


Sbjct: 


121 


Query: 


181 


Sbjct: 


181 


Query: 


241 


Sbjct: 


236 


Query: 


301 



-5-4-^ G+n;VEI\^GX+AT KTTVTGVKMFPK L-r-f-G AG+NVG LLRGrK^i^E-^-ERG VL K 
IIRTGEEVEIVGIKATTKTTVTGVEMFRKLLDEGRAGENVGALLRGTKREEIERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 
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Sbjct: 296 PGSITPHTDFESEVYVLSKEEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

N+K-fTV LX P-fA+^ G -^^^•AIREGGRTVG;^.GVV-r Il-i- 
Sbjct: 356 NIKMTVSLIHPIAMDQGLRFAIREGGRTVGAGWAKIIK 394 



tr Q65PA9 TufA (Elongation factor Tu) [tufA] [Bacillus 396 

Q65PA9_BACLD lichenif ormis (strain AA 

DSM 13 / ATCC 14580)] align 

Score = 561 bits (1447), Expect = e-159 

Identities = 281/401 (70%), Positives = 326/401 (81%), Gaps = 7/401 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLK-GLAEMKDYDNIDNAPQEKER 59 

M?\Kh^Kr'-rR-t- H N1GTaG?VV HGKTTi;tAAi;-i- VL K G YD ID AP-i-E^h^R 

Sbjct: 1 MAKEKFDRSKSHANIGTIGHVDHGKTTLTAAITTVLHKKSGKGTAMAYDQIDGAPEERER 60 

Query: 60 GITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREH 119 

Sbjct: 61 GITISTAHVEYETDNRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREH 120 

Query: 120 ILLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRAL 179 

XLLSR VGVP-i-IVYFLNK 3 YEPPGl^D P-f-r GSAL+AL 

Sbjct: 121 ILLSRNVGVPYIWFLNKCDMVDDEELLELVEMEVRDLLSEYEFPGDDVPVIKGSALKAL 180 

Query: 180 EEAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

£ EK-f- -i-LMA VD YIPTPER^HK P-mPV£DVFSI GKGTV TGR-^ER 

Sbjct: 181 E GDAQYEEKIFELMAAVDEYIPTPERETDKPFMMPVEDVFSITGRGTVATGRVER 235 

Query: 240 GWKVGDEVEIVGIRA-TQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVL 298 

G VKVGDEVEI-rGf i- -rKXTyTGYSHFRK L-J- EAGDN-^G I.LRG -rEEi-i-RG VL 
Sbjct: 236 GQVKVGDEVEIIGLQEENKKTTVTGVEMFRKLLDYAEAGDNIGALLRGVSREEIQRGQVL 295 

Query: 299 CKPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMP 358 

•^PG•^•ITPHKKF+• B-i-YVL^SKI^-SGGRHTPrf-i-NYRFQVT RTTDVTG X X:PEGVEMVMP 
Sbjct: 296 AQPGTITPHKKFKAEVYVLSKEEGGRHTPFFSNYRPQFYFRTTDVTGIIQLPEGVEMVMP 355 

Query: 359 GDNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

GDN-:--:"i-TVELIS i-ArE GT-rFfIR^^GGR.TYG^GVVS-MIK 
Sbjct: 356 GDNIEMTVELISTIAIEDGTRFSIREGGRTVGSGWSSIIE 396 



sp P33169 Elongation factor Tu (EF-Tu) [tuf] [Shewanella 394 

EFTU_SHEPU putrefaciens AA 

( Pseudomonas putrefaciens) ] align 

Score = 561 bits (1445), Expect = e-158 

Identities = 276/398 (69%), Positives = 320/398 (80%), Gaps = 5/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KF R PHVNfGTIGi^V ?iGKTTLi-.?\AXS VL-i- KDi- IDNAP<-5ili£PG 

Sbjct: 1 MAKAKFERIKPHVNVGTIGHVDHGKTTLTAAISHVLAKTYGGEAKDFSQIDNAPEERERG 60 
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Query: 


61 


Sbjct: 


61 


Query: 


121 


Sbjct: 


121 


Query: 


181 


Sbjct: 


181 


Query: 


241 


Sbjct : 


236 


Query : 


301 


Sbjct: 


296 


Query: 


361 


Sbjct: 


356 



-EWEAKI LELAAALDS Y I PE PQRDI DKPFLLPI E DVFS I S GRGT WTGRVERG 235 



Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

?GSI. FIT. E ^YVLSKEEGGRKTPFF YRPQFY RTTDVTG-M LPEGVEI^'^iPGD 

Sbjct: 296 PGSINPHTTFESEVYVLSKEEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 355 



ilK-:- V LI P-i-A-i-f G -r-?7J.XRSGGi?TVGAGW-r- II 



tr Q8EK81 Translation elongation factor Tu [tufB] [Shewanella 394 

Q8EK81_SHEON oneidensis] AA 

align 

Score = 561 bits (1445), Expect = e-158 

Identities = 277/397 (69%), Positives = 319/397 (79%),. Gaps = 5/397 (1%) 

MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KF PHVNi-GTIGHV HGKTTT..-t-AAI3 VL-i- E KD-i- lDNAlH>^-^}h^G 



XTI TSHX1^;Y-J-T +KHYAHVDCPGKADYVK^^^lXTGAMQ^4DGAIi;VY"^-^- DGPMPQTRHiHI 



jLSRQVGVP l•^VF■f■^^K S y-i-FPGDD P-f-i- GSAL-T-ALE 



Ew TvM: + L A i-DSY.:.? PERD -»K FIi>lP + EDVFSI i-GRGTWTGR-^ERG 



Query: 


1 


Sbjct: 


1 


Query: 


61 


Sbjct: 


61 


Query: 


121 


Sbjct: 


121 


Query: 


181 


Sbjct: 


181 


Query: 


241 


Sbjct: 


236 


Query: 


301 


Sbjct: 


296 



•: V^ VGDr;VEIVGIR T KTT TGVEMFRK L-i-t-G .AG4-N G-i-LI,RGTKH-l-i-yERG VL K 



PGSX PH FE Ei-YVLSKEEGGRHTPFF YRPQiry RTT0VTGM LPEGVKKyMPGD 
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Query: 361 NVKITVELISPV/VLELGTKFAIREGGRTVGAGWSNI 397 
Sbjct: 356 NIKMKVTLICPIAMDEGLRFAIREGGRTVGAGWAKI 392 



tr Q5NQ65 Translation elongation factor [ZhK)0516] [Zyinomonas 397 

Q5NQ65_ZYMMO mobilis] AA 

align 

Score = 561 bits (1445), Expect = e-158 

Identities = 283/400 (70%), Positives = 326/400 (80%), Gaps = 4/400 (1%) 

Query: 1 MTU^EKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAE-MKDYDNIDNAPQEKER 59 

Sbjct: 1 MAKAKFERNKPHCNIGTIGHVDHGKTTLTAAITKVLAEAGGGNTFVDYANIDKAPEERER 60 

Query: 60 GITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREH 119 

Sbjct: 61 GITISTSHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREH 120 

Query: 120 ILLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRAL 179 

ILL-t-ROVGVP -t-VVFtNK Sf Y-^FPGDD PIV GSAL AL 

Sbjct: 121 ILLTU^QVGVPALWFMNKVDQVDDPELLELVEMEIRELLSSYDFPGDDIPIVKGSALAAL 180 

Query: 180 EEAKAGWGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIER 239 

Ei- K -i-Gi- h^; 1:MA VD yip per ■^K*Fmp•^^;DVFSI•^GKGTVVTGR•^•S 
Sbjct: 181 ED-KNPEIGK — EAILSLMAAVDEYIPQPERPLDKSFLMPIEDVFSISGRGTWTGRVET 237 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

G+VKVG4-EVEIVG+R T+KTTVTGVISMFRK i;-^ +G-^AGr>N-f G LLRGT + EVlsRG VL 
Sbjct: 238 GIVKVGEEVEIVGLRDTKKTTVTGVEMFRKLLDQGQAGDNIGALLRGTARTEVERGQVLA 2 97 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGSITPH +F-:- £+YVLSK-r£GGRHTPFF NYRPQFY RTTDVTG ITLFE VEMVMPG 
Sbjct: 298 KPGSITPHTEFKAEVYVLSKDEGGRHTPFFANYRPQFYFRTTDVTGEITLPEDVEMVMPG 357 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DNs- V-i-LI <-?-KA.-f"!- G * F.AIREGGRTVGAG\^/S•^ Il-i- 
Sbjct: 358 DNIAFGVKLIAPIAMDPGLRFAIREGGRTVGAGWSSIIK 397 



sp Q3CQ81 Elongation factor Tu (EF-Tu) [tuf] [Staphylococcus 394 

EFTU^STAEP epidermidis] AA 

align 

Score = 560 bits (1444), Expect = e-158 

Identities = 276/399 (69%), Positives = 320/399 (80%), Gaps = 5/399 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M7\KEKF-rR:- H NIGTIG?r/ HGTCTTL-^AAX-r VL-*- G 4- YD IDNA?:-EKERG 
Sbjct: 1 MAKEKFDRSKEHANIGTIGHVDHGKTTLTAAIATVLAKNGDTVAQSYDMIDNAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITt TH-HIEY ^T :*- RHY2*Jrv'DCPGH.z*j:>YVKl>n'!ITGAAg>lD^ TTA'VSAADGPKPQTREHX 
Sbjct: 61 ITINTAHIEYQTDKRHYAHVDCPGHADYVKNMITGAAQMDGGILWSAADGPMPQTREHI 120 



http://tw.expasy.o^g/cgi-bin^last.pl 



6/7/05 



ExPASy BLAST2 Interface 



Page 38 of 71 



Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLSRNVGVPALWFLNKVDMVDDEELLELVEMEVRDLLSEYDFPGDDVPVIAGSALKALE 180 

Query: 181 EAKAGWGEWGEKVLKLM7\EVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

rK4L m VD YXPTPERD-HK F+^PVEDVFSI GRGTV TGR-Mi^RG 
Sbjct: 181 GDAEYEQKILDLMQAVDDYIPTPERDSDKPFMMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

+KVG+n;VKI'^G-f- T KTTVTGVKMFRK 1.^ SAGDN-fG LLRG -flii-t-V-f-RG VL 
Sbjct: 236 QIKVGEEVEIIGMHETSKTTVTGVEMFRKLLDYAEAGDNIGALLRGVAREDVQRGQVLAA 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGJIITPH KF-^ K+YVLSK-fKGGRHTPFFTNYRPQFV RTTDVTG + LP^G iSMV^^PGD 
Sbjct: 296 PGSITPHTKFKAEVYVLSKDEGGRHTPFFTNYRPQFYFRTTDVTGWNLPEGTEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

IsJV4 4TVELI-fp+A-^-rI GT^-F-^IREGGRTVG-r-GW-t- I H 
Sbjct: 356 NVEMTVELIAPIAIEDGTRFSIREGGRTVGSGWTEIFE 394 



sp P33167 Elongation factor Tu (EF-Tu) [tuf] [Burkholderia cepacia 396 AA 

EFTU_BURCE ( Pseudomonas cepacia) ] 

align 



Score = 560 bits (1444) ,^ Expect = e-158 

Identities = 282/400 (70%), Positives = 323/400 (80%), Gaps = 5/400 (1%) 



Query: 


1 


MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 


60 






h]?^ Kr HT PHVK-t-GTXGHV HGKTTLH-iiAI VL-i- K H K YD ID AP-^SK RG 




Sbjct: 


1 


MAKGKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLTKKFGGEAKAYDQIDAAPEEKARG 


60 


Query: 


61 


ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSA7\DGPMPQTREHI 


120 






ITI T4H-:-EYET RHYA?IVDCFGKADYVKNMITGAAQf<[DGAILV SAADGPMPQTREHI 




Sbjct: 


61 


ITINTAHVEYETANRHYAHVDCPGH7VDYVKNMITGAAQMDGAILVCSAADGPMPQTREHI 


120 


Query: 


121 


LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 


180 


Sbjct: 


121 


LL*^FQVGVP-M-f-VFX:NK S Y4FPGDDTPIV GSA 
LLARQVGVPYIIVFLNKCDSVDDAELLELVEMEVRELLSKYDFPGDDTPIVKGSAKLALE 


180 


Query: 


181 


EAKAGNVGEWGEKVLKLMAE-VDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 


239 






G+ GE GK +A-r -fD-^YXPTPEH + FLMPV^DVFSl-^GRGTVYTGR+XR 




Sbjct: 


181 


GDTGELGEVAIMSLADALDTYIPTPERAVDGAFLMPVEDVFSISGRGTWTGRVER 


236 


Query: 


240 


GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 


299 






G+VKVG-rE-ri^IVGI-i- T KTx TGVs^MFRK L-?-+G4-AGr^:><YGH-I.LRGTK+S4-VERG YL 




Sbjct: 


237 


GIVKVGEEIEIVGIKPTVKTTCTGVEMFRKLLDQGQAGDNVGILLRGTKREDVERGQVLA 296 


Query: 


300 


KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 


359 






KPGSITPH F E-i-YVLSKH-EGGRHTPFF NYRPQFY RTTDVTGSI LPi- EMVMPG 




Sbjct: 


297 


KPGSITPHTHFTAEVYVLSKDEGGRHTPFFNNYRPQFYFRTTDVTGSIELPKDKEMVMPG 


356 


Query: 


360 


DNVKITVELI S PVALELGTKFAI REGGRTVGAGWSNI IE 399 








DNV ITV-:-T,I<-P + A-rE G * FAIREGGRTVGAGW+ I-i-l- 




Sbjct: 


357 


DNVS ITVKLIAPIAMEEGLRFAI REGGRTVGAGWAKI LD 396 
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Q5HRK4 Translation elongation factor Tu [tuf] [Staphylococcus 

Q5HRK4_STAEQ epidermidis 

(strain ATCC 35984 / RP62A) ] 

Score = 560 bits (1444), Expect = e-158 

Identities = 276/399 (69%), Positives = 320/399 (80%), Gaps = 5/399 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAKSKF-i-R-* H NIGTIGHV HGKTTL•i^?\AJ VT..:- G -i- YD IDNAPfEK^^KG 

Sbjct: 1 MAKEKFDRSKEHANIGTIGHVDHGKTTLTAAIATVLAKNGDTVAQSYDMIDNAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

TTI T+HU^JY-fT-^- RHYAHVDCPGHADYVKiSfMlTGAAOMDG ILWSAADGPMPQTR^;HI 
Sbjct: 61 ITINTAHIEYQTDKRHYAHVDCPGHADYVKNMITGAAQMDGGILWSA7\DGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSR VGVP •+VVFLNK S YfFPGDD p-^^-I^SAL-vALE 

Sbjct: 121 LLSRNVGVPALWFLNKVDMVDDEELLELVEMEVRDLLSEYDFPGDDVPVIAGSALK/UiE 180 

Query: 181 EAKAG^^V'GEWGEKVLKLM7\EVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

E-J- -rKH-L LM VD y.T?-TPERD+-^K F-^-MPVEDVFSI GRGTV TGR-^ERG 
Sbjct: 181 GDAEYEQKILDLMQAVDDYIPTPERDSDKPFMMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

Sbjct: 236 QIKVGEEVEIIGMHETSKTTVTGVEMFRKLLDYAEAGDNIGALLRGVAREDVQRGQVLAA 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSXTPH KF-J- EH-yYLSK-i-EGGRH?PFFTWYRPQFY RTTI^V'TG LP^G EMa^KPGD 
Sbjct: 296 PGSITPHTKFKAEVYVLSKDEGGRHTPFFTNYRPQFYFRTTDVTGWNLPEGTEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

NV-r-rTVi:f;LX+P-^A+S GT-^F-MKKGGRTVG-f-GW-r I if; 
Sbjct: 356 NVEMTVELIAPIAIEDGTRFSIREGGRTVGSGWTEIFE 394 



394 
AA 

align 



sp Q9Z9L6 Elongation factor Tu (EF-Tu) [tuf] [Bacillus halodurans] 396 AA 

EFTU_BACHD 

align 

Score = 560 bits (1443), Expect = e-158 

Identities = 279/399 (69%), Positives = 323/399 (80%), Gaps = 7/399 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLK-GLAEMKDYDNIDNAPQEKER 59 

Mf\KK.K):'-^x>^ R NIGTXGHV HGKTTX:-^AAI-^ VL-^ 4- G YD ID A.P-^E+ER 

Sbjct: 1 MAKEKFDRSKTHANIGTIGHVDHGKTTLTAAITTVLAKRSGKGVAMAYDAIDGAPEERER 60 

Query: 60 GITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREH 119 

GXTI-t:r-l-a-^£YET-J- RKYAifVDCPGHADYVKNHITGAAQMDG ILVVSiii^DGPMPQTKEH 
Sbjct: 61 GITISTAHVEYETDNRHYAHVDCPGHADYVKNMITGAAQMDGGILWSAADGPMPQTREH 120 

Query: 120 ILLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRAL 179 

.ILL3RQVGy?-J"5-\a='FLNK ^ S Y-f F?GDD ?•:••:■ GSAL4AL 
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Sbjct: 121 ILLSRQVGVPYLWFLNKCDMVDDEELLELVE^4EVRDLLSEYDFPGDDVPVIRGSALKAL 180 

Query: 180 EEAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

E Si« EK+^-^X^ VD YIPTPERDTSK r+MPVBDVFS 1 G-<GTV TGR+ER 

Sbjct: 181 E GDAEWEEKIIELM7\AVDDYIPTPERDTEKPFMMPVEDVFSITGRGTVATGRVER 235 

Query: 240 GWKVGDEVEIVGIRA-TQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVER^^VL 298 

G VGDr:VEI*G4- ' -tKTTVTGVEMFRK hi- EAGDNfG LLI^G fEEVf-RG VL 
Sbjct: 236 GQLNVGDEVEIIGLEEEAKKTTVTGVEMFRKLLDYAEAGDNIGALLRGVSREEVQRGQVL 295 

Query: 299 CKPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMP 358 

Sbjct: 296 AKPGTITPHTNFKAEVYVLSKEEGGRHTPFFSNYRPQFYFRTTDVTGIIQLPDGVEMVMP 355 

Query: 359 GDNVKITVELISPVALELGTKFAIREGGRTVGAGWSNI 397 

Sbjct: 356 GDNVEMTVELIAPIAIEEGTKFSIREGGRTVGAGWASI 394 



sp Q8NL22 Elongation factor Tu (EF-Tu) [tufA] [Xanthomonas 396 

EFTU_XANAC axonopodis (pv. AA 

citri) ] align 

Score = 560 bits (1442), Expect = e~158 

Identities = 279/400 (69%), Positives = 325/400 (80%), Gaps = 5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

■^K KF RT PJJVN-rGTIGllV HGKTTL-^AA-i-i- HI K YD ID A?-:-EK RG 

Sbjct: 1 MAK7\KFERTKPHVNVGTIGHVDHGKTTLTAALTKIG7\ERFGGEFKAYDAIDAAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITISTAHVEYESPTRHYAHVDCPGHADYVKNMITGAAQMDGAILVCSAMGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LX:SRQVGVPHIVVFLMK S Y i-FPGDDTPA r GSA ALf 

Sbjct: 121 LLSRQVGVPHIWFLNKADMVDDAELLELVEMEVRELLSKYDFPGDDTPIIHGSARLALD 180 

Query: 181 EAKAGNVGEWG-EKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

GH- G -fLKL-^ +DS-hXP P RD 4-4- FXKPVi^DVFSI-rGRGTWTGRISP 

Sbjct: 181 GDQSDIGVPAILKLVEALDSFIPEPTRDVDRPFLMPVEDVFSISGRGTWTGRIER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDhAAGVLLRGTKKEEVERGMVLC 299 

G-h'f-KVGDV14EIVGIR TQKTTVTGVEMFRK L4-hG-?-i*GDN G-f-LLRG^=K4-r-:-VERG VLC 
Sbjct: 237 GIIKVGDEIEIVGIRDTQKTTVTGVEMFRKLLDQGQAGDNAGLLLRGTKRDDVERGQVLC 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGSI FH n-FF: E-5YVLSK>EGGRHTPFr YRPQFY RTTD LPEGVEMV'MPG 
Sbjct: 297 KPGSIKPHTEFEAEVYVLSKDEGGRHTPFFKGYRPQFYFRTTDITGACQLPEGVEMVMPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DNVK-i- V LI:PV.A<-r G -J^iT^IRKGGRTVGhGVV-:- lit 
Sbjct: 357 DNVKMWTLINPVAMDEGLRFAIREGGRTVGAGWAKIIK 396 
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sp P33166 Elongation factor Tu (EF-Tu) (P-40) [tuf] [Bacillus 396 

E FTU_BACSU subtilis ] AA 

align 

Score = 560 bits (1442), Expect = e-158 

Identities = 282/401 (70%), Positives = 320/401 (79%), Gaps = 7/401 (1%) 

Query: 1 MT^KEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLK-GLAEMKDYDNIDNAPQEKER 59 

Sbjct: 1 MAKEKFDRSKSHANIGTIGHVDHGKTTLTAAITTVLHKKSGKGTAMAYDQIDGAPEERER 60 

Query: 60 GITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREH 119 

Sbjct: 61 GITISTAHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREH 120 

Query: 120 ILLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRAL 179 

ILLS-f- VGVP-i-IVVFLNK S Y-t-FPGDD P + V GSiUj+AL 

Sbjct: 121 ILLSKNVGVPYIWFLNKCDMVDDEELLELVEMEVRDLLSEYDFPGDDVPWKGSALKAL 180 

Query: 180 EEAKAGNVGEWGEKVLKLMT^VDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

Sbjct: 181 E GDAEWEAKIFELMDAVDEYIPTPERDTEKPFlVDyiPVEDVFSITGRGTVATGRVER 235 

Query: 240 GWKVGDEVEIVGIRA-TQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVL 298 

Sbjct: 236 GQVKVGDEVEIIGLQEENKKTTVTGVEMFRKLLDYAEAGDNIGALLRGVSREEIQRGQVL 295 

Query: 299 CKPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMP 358 

KPG-MTPH KF4- -^-r WLSKl^EGGKHTPFF-i-NY'RPQFY RTTDVTG 1 LPtJGV^^MV'MP 
Sbjct: 296 AKPGTITPHSKFKAEVYVLSKEEGGRHTPFFSNYRPQFYFRTTDVTGIIHLPEGVEMVMP 355 

Query: *359 GDNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

GDN -5-+ VEIJS +A>E GT-^r'-f-XRViiGGRTVG-^GVVS 1 B 
Sbjct: 356 GDNTEMNVELISTIAIEEGTRFSIREGGRTVGSGWSTITE 396 



sp P64029 Elongation factor Tu (EF-Tu) [tuf] [Staphylococcus aureus 394 

E FTU_^STAAW ( s train AA 

MW2) ] align 

Score = 559 bits (1441), Expect = e-158 

Identities = 275/399 (68%), Positives = 324/399 (80%), Gaps = 5/399 (1%) 



Query: 


1 


MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 


60 






>?AKEKF"f-R*- H NIGTXGHV ?iGKTTL'i-AAI * VLH- G 4- YD IDlSfAPf^lKERG 




Sbjct: 


1 


MAKEKFDRSKEH7\NIGTIGHVDHGKTTLTAAIATVLAKNGDSVAQSYDMIDNAPEEKERG 


60 


Query: 


61 


ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 


120 


Sbjct: 


61 


XTI TSHIEY-^T-5- RHyAHVDCPGH.AI^YVKNMTTGAAOMDG I i/VVSAADGPMPQTR-^HI 
ITINTSHIEYQTDKRHYAHVDCPGHADYVKNMITGAAQMDGGILWSAADGPMPQTREHI 


120 


Query: 


121 


LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 


180 






hhSll VGVP -t-VVFLN-K S YfFPGDD P+ -i-AGSAL i-ALE 




Sbjct: 


121 


LLSRNVGVPALWFLNKVDMVDDEELLELVEMEVRDLLSEYDFPGDDVPVIAGSALKALE 


180 


Query: 


181 


EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 


240 



+•4- SKM:*I^M VO+YI?TPERD**K FiMPVEDVFSI GRGTV TGR-^ERG 
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Sbjct: 181 GDAQYEEKILELMEAVDTYIPTPERDSDKPFMMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

+KVG+SVEI-f-Gi- T KTTVTGVEMFRK 1-4 SAGDW*G LLRG •^E-^V-rRG VL 
Sbjct: 236 QIKVGEEVEIIGLHDTSKTTVTGVEMFRKLLDYAEAGDNIGALLRGVAREDVQRGQVLAA 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSITPH -rF-i- E4-YVLSK*EGGRKTPFF ^NYRPQFY r<TTDVTG LPEG Ef^Tv^lPGD 
Sbjct: 296 PGSITPHTEFKAEVYVLSKDEGGRHTPFFSNYRPQFYFRTTDVTGWHLPEGTEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Sbjct: 356 NVEMTVELIAPIAIEDGTRFSIREGGRTVGSGWTEIIK 394 



sp Q6GBT9 Elongation factor Tu (EF-Tu) [tuf] [Staphylococcus aureus 394 

EFTU_STAAS (strain AA 

MSSA476) ] align 

Score = 559 bits (1441), Expect = e-158 

Identities = 275/399 (68%), Positives = 324/399 (80%), Gaps = 5/399 (1%) 
MTUCEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 



ITI TSHIEY-!-T-^ RHYAHVDCFGHT^DYVKNiy-XTGAAQjyLDG ILWSAADGPMPQTR5H 



-GDAQYEEKILELMEAVDTYIPTPERDSDKPFMMPVEDVFSITGRGTVATGRVERG 235 



Query: 


1 


Sbjct: 


1 


Query: 


61 


Sbjct: 


61 


Query: 


121 


Sbjct: 


121 


Query: 


181 


Sbjct: 


181 


Query: 


241 


Sbjct: 


236 


Query: 


301 


Sbjct: 


296 


Query: 


361 


Sbjct: 


356 



PGSITPH ^-r-r- EH-YVLSK-:-EGGi>HTPFF+NYR?QFy RTTDVTG LPEG EMVMPGD 



NV -^TVELU P + A J S GT ^ F-^ IREGGRTVG-rGW -t- 



sp Q6GJC0 Elongation factor Tu (EF-Tu) [tuf] [Staphylococcus aureus 394 

E FTU_STAAR ( s train AA 

MRSA252)] align 
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Score = 559 bits (1441), Expect = e-158 

Identities = 275/399 (68%), Positives = 324/399 (80%), Gaps = 5/399 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

Sbjct: 1 MAKEKFDRSKEHANIGTIGHVDHGKTTLTAAIATVIJ\KNGDSVAQSYDMIDNAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAMGPMPQTREHI 120 

ITl TSHI£Y-^T4- RHYilfiVDCPGKJ^YvKMMITGAAQMDG lLVVSiUiDGPM?QTR£HI 
Sbjct: 61 ITINTSHIEYQTDKRHYAHVDCPGHADYVKNMITGAAQMDGGILWSAMGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL5R VGVP -f-WFIrNK S Y-^FPGDD P-f-:-AGS.7\L-^AXE 

Sbjct: 121 LLSRNVGVPALWFLNKVDMVDDEELLELVEMEVRDLLSEYDFPGDDVPVIAGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

Sbjct: 181 GDAQYEEKILELMEAVDTYIPTPERDSDKPFMMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

-f-KVG+^VKI-f-G-i- T KTTvTGVEMV'PK 1:H- fflAGDN-fG LLRG -?-E-i-V^RG VL 
Sbjct: 236 QIKVGEEVEIIGLHDTSKTTVTGVEMFRKLLDYAEAGDNIGALLRGVAREDVQRGQVLAA 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSITPH +F-f- EH-YVLSK-f-EGGRHTPFH'H-NYRPQFY RTTDVTG LPEG EMVMPGD 
Sbjct: 296 PGSITPHTEFKAEVYVLSKDEGGRHTPFFSNYRPQFYFRTTDVTGWHLPEGTEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

]SrV ^'i-\i;VSL I fP^A^E GT-t-F-^IREGGRTyG-r-GW-f- II*r 
Sbjct: 356 NVEMTVELIAPIAIEDGTRFSIREGGRTVGSGWTEIIK 394 



sp P99152 Elongation factor Tu (EP-Tu) [tuf] [Staphylococcus aureus 394 

EFTU_STAAN (strain AA 

N315) ] align 

Score = 559 bits (1441), Expect = e-158 

Identities = 275/399 (68%), Positives = 324/399 (80%), Gaps = 5/399 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAKEKF-JR ^- H NIGTIGPIV HGKTTL-^ AAI ^- Vlr>- G • YD IDNAP r EKSRG 
Sbjct: 1 MAKEKFDRSKEHANIGTIGHVDHGKTTLTAAIATVLAKNGDSVAQSYDMIDNAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHMYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI TSPIIEY-:-T-i- RHYAif^/DCPG}{AI:YVKlNn^ITGAAQMDG ILWSAADGFMPQTREHI 
Sbjct: 61 ITINTSHIEYQTDKRHYAHVDCPGHADYVKNMITGAAQMDGGILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LT.:SR VGVP vVVFLNK S YM FPGOi:; f AGS;^.L:-ALh^ 

Sbjct: 121 LLSRNVGVPALWFLNKVDMVDDEELLELVEMEVRDLLSEYDFPGDDVPVIAGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 181 GDAQYEEKILELMEAVDTYIPTPERDSDKPFMMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 
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Sbjct: 236 QIKVGEEVEIIGLHDTSKTTVTGVEMFRKLLDYAEAGDNIGALLRGVAREDVQRGQVLAA 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

Sbjct: 296 PGSITPHTEFKAEVYVLSKDEGGRHTPFFSNYRPQFYFRTTDVTGWHLPEGTEMVMPGD 355 

Query: 361 ^A^KITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

1^-^^\I;VELIH-P'^A-Mil GT-t-F-^IRKGGRTVG-JGW'i- II-:- 
Sbjct: 356 NVEMTVELIAPIAIEDGTRFSIREGGRTVGSGWTEIIK 394 



sp P64028 Elongation factor Tu (EF-Tu) [tuf] [Staphylococcus aureus 394 

EFTU_STAAM (strain AA 

Mu50 / ATCC 700699) ] align 

Score = 559 bits (1441), Expect = e-158 

Identities = 275/399 (68%), Positives = 324/399 (80%), Gaps = 5/399 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAKKKFl-R-^ H NIGTIG^^V HGKTTL-h?\AI t V\yv G -f- -i- YD IDNAPf EKil^RG 
Sbjct: 1 MAKEKFDRSKEHANIGTIGHVDHGKTTLTAAIATVLAKNGDSVAQSYDMIDNAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 - 

ITl TSHXEY-fT-^ RHYAHVDCPGHADYVKNMITGAAQMDG li/VVSAADGPMPQTREHI 
Sbjct: 61 ITINTSHIEYQTDKRHYAHVDCPGHADYVKNMITGAAQMDGGILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIVVFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 18 0 

LLSR VG^VP -t-VVFLNK S YH-FPGDD PH-t-AGSAL-^-ALE 

Sbjct: 121 LLSRNVGVPALWFLNKVDMVDDEELLELVEMEVRDLLSEYDFPGDDVPVIAGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

EKM: + LM VD^yI?T?ERD*•^■K F-rMPVEr>VFSX GRGTV TGR-^ERG 
Sbjct: 181 GDAQYEEKILELMEAVDTYIPTPERDSDKPFMMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

•VKYG+;?;VEI-^G+- T KTTVTGVEMFRK L*j- EAGDN-J-G LLRG 'vKyV*RG VL 
Sbjct: 236 QIKVGEEVEIIGLHDTSKTTVTGVEMFRKLLDYAEAGDNIGALLRGVAREDVQRGQVLAA 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSITPH E-i-YVLSK-vEGGRflTPFF-i-HYRPQFY KTrDVTG i- LP^SG EK\;>?PGD 

Sbjct: 296 PGSITPHTEFKAEVYVLSKDEGGRHTPFFSNYRPQFYFRTTDVTGWHLPEGTEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

>;V-h-fTV^;LI-fP-rA-f.S GT^-F-^IHEGGRTVG+GVY-f Il-f- 
Sbjct: 356 NVEMTVELIAPIAIEDGTRFSIREGGRTVGSGWTEIIK 394 



Q5HIC7 Translation .elongation factor Tu [tuf] [Staphylococcus 394 

Q5HIC7_STAAC aureus AA 

(strain COL) ] align 

Score = 559 bits (1441), Expect = e-158 

Identities = 275/399 (68%), Positives = 324/399 (80%), Gaps = 5/399 (1%) 
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Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAKEKF<-R+ H NIGTIGHV HGKTTLi-AAI i Vlyi- G -f- v YD ID^^AP-^hlKEi^G 
Sbjct: 1 MAKEKFDRSKEHANIGTIGHVDHGKTTLTAAIATVIiAKNGDSVAQSYDMIDNAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITINTSHIEYQTDKRHYAHVDCPGHADYVKNMITGAAQMDGGILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLSRNVGVPALWFLNKVDMVDDEELLELVEMEVRDLLSEYDFPGDDVPVIAGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMT^EVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

EKH-L4-LM VD"^-YIPTP£RD-^-^•K FH-MPVEDVFSI GRGTV TGi>'^ERG 
Sbjct: 181 GDAQYEEKILELMEAVDTYIPTPERDSDKPFMMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

, 'i-K^/G4EVEI <-G->- T KTTVTGVEMFRK L-r EAGDN-i-G LLRG -S-S fV-^RG VL 
Sbjct: 236 QIKVGEEVEIIGLHDTSKTTVTGVEMFRKLLDYAEAGDNIGALLRGVAREDVQRGQVLAA 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSITPH -fF-:- K-fYVLSK-^EGGRHTPFF-^NYRPQFY RTTDVTG f LPBG FKV>?PGI> 
Sbjct: 296 PGSITPHTEFKAEVYVLSKDEGGRHTPFFSNYRPQFYFRTTDVTGWHLPEGTEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

NV^-^TVl?iLI+P-i-A+E GT-^F^IRKGGRTVG4-GVV4- 114- 
Sbjct: 356 NVEMTVELIAPIAIEDGTRFSIREGGRTVGSGWTEIIK 394 



Q5QVfA3 Translation elongation factor EF-Tu [tufB_l] [Idloznarlna 394 AA 

Q5QWA3_IDILO loihlensls] 

align 

Score = 559 bits (1441), Expect = e-158 

Identities = 271/399 (67%), Positives = 325/399 (80%), Gaps = 5/399 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M+KEKF i^-i- PHVN-f-GTIGHV HGKTTi;-fAAX-i- VL-r KD^ IDNAP-f-riKFRG 

Sbjct: 1 MSKEKFERSKPHVNVGTIGHVDHGKTTLTAAITTVLAKVYGGAAKDFAAIDNAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 12 0 

Sbjct: 61 ITISTSHVEYDTPTRHYAHVDCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSRQVGV? IWFi-NK S Y-^FPGDD P4-r GSAL-KALE 

Sbjct: 121 LLSRQVGVPFIWFMNKCDMVDDEELLELVEMEVRELLSEYDFPGDDLPVIQGSALKALE 180 

Query: 181 EAKAGWGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

Fw *K4-:-:.T, ^DrYlp ?ERD vK F-^T4P:-EDVFSI-fGRGTyVTGRi-ERG 
Sbjct: 181 GDE EWSKKIVELADALDNYIPEPERDIDKPFIMPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

GDH; EXVGrH- T KTTVTGVKMFPK LrtG AG^NtG LLRGTK-f'4 -rVFRG VL K 
Sbjct: 236 IVRTGDECEIVGMKDTTKTTVTGVEMFRKLLDEGRAGENIGALLRGTKRDDVERGQVLAK 295 
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Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

Sbjct: 296 PGTITPHTKFEAEVYVLSKDEGGRHTPFFKGYRPQFYFRTTDVTGAVELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Sbjct: 356 NLKFWDLIAPIAMDEGLRFAIREGGRTVGAGWSKIMD 394 



tr Q6N4Q4 Elongation factor Tu (EC 3.6.1.48) [tuf/ EF-Tu] 

Q 6N 4 Q 4_RH0 PA [ Rho dop s eudomonas 
palustris] 

Score = 558 bits (1439), Expect = e-158 
Identities = 280/401 (69%), Positives = 323/401 (79%), Gaps = 7/401 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M7\K KF RT PH NIGTIGlP/ HGI^Ti-I.-KAAI-S- VL*- G A YD ID AP-rSK RG 
Sbjct: 1 MAKAKFERTKPHCNIGTIGHVDHGKTSLTAAITKVIiAETGGATFTAYDQIDKAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI-:-T+HtKYETi- RHYAHVDCPGHAr;YVKlNlKITGAAQMDGAILVVSAADGPl^PQTREHI 
Sbjct: 61 ITISTAHVEYETQNRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL^RaVGVP +VVFLNK S VfFPGDD V'XV GSAL ALS 

Sbjct: 121 LIARQVGVPALWFLNKCDMVDDPELLELVEMEVRELLSKYDFPGDDIPIVKGSALAALE 180 

Query: 181 — EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIE 238 

+AK G-r + -rx.'^XM +VD+YIP PER ++ Fl:MFViSDVF^: X+ORGTVVTGK-f-S 

Sbjct: 181 NSDAKLGH DAILELMRQVDAYIPQPERPIDQPFLMPVEDVFSISGRGTWTGRVE 235 

Query: 239 RGWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVL 298 

RG-r":-KVGDE4£IVGlR TQKTT TGVE?^FRK L-h-rG+AGDN+G LLRGTK-r-EH-VERG VL 
Sbjct: 236 RGILKVGDEIEIVGIRDTQKTTCTGVEMFRKLLDQGQAGDNIGALLRGTKREDVERGQVL 295 

Query: 299 CKPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMP 358 

CKPGS4- PK KF-y E Yi-L-^KESGGRHTPFFTNYRPQFY RTTDVTG r LPEG EMVMP 
Sbjct: 296 CKPGSVKPHTKFKAEAYILTKEEGGRHTPFFTNYRPQFYFRTTDVTGWHLPEGTEMVMP 355 

Query: 359 GDNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

GDN-i- -f V LI P•^^AtK •rl^IREGGRTVGAGVV-:- HE 
Sbjct: 356 GDNIAMEVHLIVPIAMEEKLRFAIREGGRTVGAGWAAIIE 396 



396 
AA 

align 



Q73F98 Translation elongation factor Tu [tuf] [Bacillus cereus 395 

Q73F98_BACC1 (strain AA 

ATCC 10987)] align 

Score = 558 bits (1439), Expect = e-158 

Identities = 275/400 (68%), Positives = 322/400 (79%), Gaps = 6/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KF R-^- FHWIGTIGHV HGKTTL-:-7>J\I VL-r G AS -5- YD ID A?4E-^E?.G 
Sbjct: 1 MAKAKFERSKPHVNIGTIGHVDHGKTTLTAAITTVLAKAGGAEARGYDQIDAAPEERERG 60 
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Query: 61 . ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITISTAHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGGILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLSRQVGVPYIWFLNKCDMVDDEELLELVEMEVRDLLSEYGFPGDDIPVIKGSALKTUiQ 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 181 GEADWEAKIIELMMVDAYIPTPERETDKPFLMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGI-RATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

-fVKVGD VEX-^G^ TTVTGV^HFRK -rAGDN-f-G LLRG +ti-r-r+RG VL 

Sbjct: 236 IVKVGDWEIIGIxTVEENASTTVTGVEMFRKLLDQAQAGDNIGALLRGVAREDIQRGQVLA 295 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

K GS-^ H Kl;^+ E-J-^VLSKESiGGRHTPFF i^^YRPQFY RTTDVTG X LPEG EMVMPG 
Sbjct: 296 KSGSVKAHAKFKAEVFVLSKEEGGRHTPFFANYRPQFYFRTTDVTGIIQLPEGTEMVMPG 355 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

D]^rv^^-i--5-T"i'ELI-: P^Ai-E GTKFMREGGRTVG GW-5- li-E 
Sbjct: 356 DNVEMTIELIAPIAIEEGTKFSIREGGRTVGYGWATIVE 395 



sp Q814C4 Elongation factor Tu (EF-Tu) [tuf] [Bacillus cereus 

EFTU_BACCR (strain ATCC 

14579 / DSM 31) ] 

Score = 558 bits (1438), Expect = e-158 
Identities = 274/400 (68%), Positives = 322/400 (80%), Gaps = 6/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KF R-^- FHVKIGTIGHV HGKTTL-^-AAI VL-^- G AS -r YD ID AP-<-E->ERG 
Sbjct: 1 MAKAKFERSKPHVNIGTIGHVDHGKTTLTAAITTVIAKAGGAEARGYDQIDAAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITItT-tH-rEYETETRHYAHVDCPGHADYVKj:^ITGAAQMr;G IIATVSAADGPMPQTREHI 
Sbjct: 61 ITISTAHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGGILWSAADGPMPQTREHI 120 

Query: 121 .LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSi?QVGVP-flVVFi:NK S Y IrPGDD P+-^ GSAL^-AL-i- 

Sbjct: 121 LLSRQVGVPYIWFLNKCDMVDDEELLELVEMEVRDLLSEYGFPGDDIPVIKGSALKALQ 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

4-vv KH-+4IJ^'li^^VD4YTPTP£K.+T-^K FL^^PVEDVFSI GP,GTV TGR4ERG 
Sbjct: 181 GEADWEAKIIELMAEVDAYIPTPERETDKPFLMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGI-RATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

■^-VIO/GD VEI f G+- TTVTGVEMFRK L i- +AGDN -: G LLP.G i-E+ ^ ^ RG VL 

Sbjct: 236 IVKVGDWEIIGLAEENASTTVTGVEMFRKLLDQAQAGDNIGALLRGVAREDIQRGQVLA 295 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

K G35- H KF-J- Et^VLSKEEGGRHTPFF NYP.PQFY RTTDVTG I LPEG EM^.^4PG 
Sbjct: 296 KSGSVKAHAKFKAEVFVLSKEEGGRHTPFFANYRPQFYFRTTDVTGIIQLPEGTEMVMPG 355 



395 

AA 

align 
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Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DN-r-H-Ti-ELI-rP-i-Ai-E GTKF-MREGGRTVG GW-r ItE 
Sbjct: 356 DNIEMTIELIAPIAIEEGTKFSIREGGRTVGYGWATIVE 395 



sp Q81VT2 Elongation factor Tu (EF-Tu) [tuf] [Bacillus anthracis] 395 AA 

EFTU_BACAN 

align 

Score = 558 bits (1438), Expect = e-158 

Identities = 274/400 (68%), Positives = 322/400 (80%), Gaps = 6/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M?*.K KF PHVNIGTXGHV HGKTTL-J-AAI-i- YL^- G A^i; -^ YD ID AP+rJ^-EiRG 
Sbjct: 1 MAKAKFERSKPHVNIGTIGHVDHGKTTLTAAITTVLAKAGGAEARGYDQIDAAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Ifl4■■T-^H-^£YETETRHYA^^VDCPG3^l?\I)YVKNMITGAAC^ lLVVSiUu:)GPMPQTR£HI 
Sbjct: 61 ITISTAHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGGILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSRQVGV?4IWFI:N?: S Y FFGDD P-t-:- GSAL^AL-r 

Sbjct: 121 LLSRQVGVPYIWFLNKCDMVDDEELLELVEMEVRDLLSEYGFPGDDIPVIKGSALKALQ 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 181 GEADWEAKIIELMAEVDAYIPTPERETDKPFLMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGI-RATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

+VKVGD VEI-^•G■^ TTVTGVEMFRK L+'4- *J-AGDN+G LLRG •^•S•^"^•^RG VL 

Sbjct: 236 IVKVGDWEIIGLAEENASTTVTGVEMFRKLLDQAQAGDNIGALLRGVAREDIQRGQVLA 295 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

Sbjct: 2 96 KSGSVKAHAKFKT^VFVLSKEEGGRHTPFFANYRPQFYFRTTDVTGIIQLPEGTEMVMPG 355 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DK■+^4■T-^ELI"^P•^A■J•E GTKF-MREGGRTVG GVV-^ I-i-S 
Sbjct: 356 DNIEMTIELIAPIAIEEGTKFSIREGGRTVGYGWATIVE 395 



tr Q6HPR0 Protein-synthesizing GTPase (Translation elongation 395 

Q6HPR0_BACHK factor Tu AA 

(EF-TU)) (EC 3.6.5.3) [tuf A] [Bacillus thuringiensis align 
(stibsp. konkukian) ] 

Score = 558 bits (1438), Expect = e-158 

Identities = 274/400 (68%), Positives = 322/400 (80%), Gaps = 6/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KF RH- PHVMIGTIGHV HGKTTL-hAf\I^ Vl.-^ G Airi -t- YD ID AP-hE^if^KG 
Sbjct: 1 MAKAKFERSKPHVNIGTIGHVDHGKTTLTAAITTVIiAKAGGAEARGYDQIDAAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHMYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 
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Sbjct: 61 ITISTAHVEYETETRHYAHVDCPGHADYVKNMITGAAQMDGGILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLSRQVGVPYIWFLNKCDMVDDEELLELVEMEVRDLLSEYGFPGDDIPVIKGSALKALQ 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

K'^r-^LMAEIVD^YIPTPER-JTi-K FLMPVEDVF3I GRGTV TGR-^ERG 
Sbjct: 181 GEADWEAKIIELMAEVDAYIPTPERETDKPFLMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGI-RATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

•^•VKVGD Vm-rG-y TTVTGVEMITRK Ir^-l -r-AGDN-^G LI.RG VL 

Sbjct: 236 IVKVGDWEIIGLAEENASTTVTGVEMFRKLLDQAQAGDNIGALLRGVAREDIQRGQVLA 295 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

Sbjct: 296 KSGSVKAHAKFKAEVFVLSKEEGGRHTPFFANYRPQFYFRTTDVTGIIQLPEGTEMVMPG 355 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Sbjct: 356 DNIEMTIELIAPIAIEEGTKFSIREGGRTVGYGWATIVE 395 



Q63H92 Protein -synthesizing GTPase (Translation elongation 

Q63H92_BACCZ factor Tu 

(EF-TU)) (EC 3.6.5.3) [tufA] [Bacillus cereus (strain 

2K) ] 



Score = 558 bits (1438), Expect = e-158 
Identities = 274/400 (68%), Positives = 322/400 (80%), Gaps = 6/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLMMKDYDNIDNAPQEKERG 60 

MAK KF Ri- PHVNIGTIGHV HGKTTLi-AAI -> VL-^- G YD ID APH-E■^•EKG 

Sbjct: 1 MAKAKFE.RSKPHVNIGTIGHVDHGKTTLTAAITTVLAKAGGAEARGYDQIDAAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITISTAHVEYETETRHYAHVDCPGHMYVKNMITGAAQMDGGILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLSRQVGVP^-IVVFLNK S Y FPGDD Pf-*- GSAL•^^AL•^ 

Sbjct: 121 LLSRQVGVPYIWFLNKCDMVDDEELLELVEMEVRDLLSEYGFPGDDIPVIKGSALKALQ 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

*w Kf>*LNAFA'DKf.T?TPERi-T-^K FIu^lPVEDVFSI GRGTV TGR-^SRG 

Sbjct: 181 GEADWEAKIIELMAEVDAYIPTPERETDKPFLMPVEDVFSITGRGTVATGRVERG 235 

Query: 241 WKVGDEVEIVGI-RATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

•:V10/GD VEI^-G-^- TTVTGVEMFRK L-^-i- +AGDNN*G LLRG i-F. ♦ VL 

Sbjct: 236 IVKVGDWEIIGLAEENASTTVTGVEMFRKLLDQAQAGDNIGALLRGVTU^EDIQRGQVLA 295 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

K GS-\' H KF-:- f VLSKElvGGRHTPFF ^fyRPQFY RTTDVTG I LPEG E^rV>^PG 

Sbjct: 296 KSGSVKAHAKFKAEVFVLSKEEGGRHTPFFANYRPQFYFRTTDVTGIIQLPEGTEMVMPG 355 



395 
AA 

align 
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Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 
Sbjct: 356 DNIEMTIELIAPIAIEEGTKFSIREGGRTVGYGWATIVE 395 



tr Q6MJ00 Translation elongation factor Tu (EC 3.6.1.48) [tuf] 

Q6M JO 0_BDEBA [Bdellovibrio 
bacterioyorus ] 

Score = 557 bits (1436), Expect = e-157 
Identities = 275/400 (68%), Positives = 321/400 (79%), Gaps = 5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLMMKDYDNIDNAPQEKERG 60 

M-f-KEKF R PHVKIGTIGHV HGKTTL•i•AAI'^• L-r G A-r TO ID RG 
Sbjct: 1 MSKEKFTRNKPHVNIGTIGHVDHGKTTLTAAITTTLAASGKAQAMAYDQIDKSPEEKT^RG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSA7VDGPMPQTREHI 120 

Sbjct: 61 ITISTTHVEYETDNRHYAHVDCPGHADYVKNMITGAAQMDGAILWSSADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLARQVGVPALWFMNKVDMVDDKELLELVELEVRELLSKYEFPGDDIPWKGSALKALE 180 

Query: 181 EAKAGNVGEWGEK-VLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIER 239 

G4- E G -r-i-KlrM D-J-YXP P H H-KTFLMVrVEDVF3I-i-GRGTVyTGR<-ER 
Sbjct: 181 GDTSEIGRPAIMKLMEACDTYIPAPVRAVDKTFLMPVEDVFSISGRGTWTGRVER 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

G+VKVGDK^1^1VGaR TQKTTVTG-5-EKFRK L-5-+G-^AGDN GVLLRGTKKS-^VVi;f<G VL 
Sbjct: 237 GIVKVGDEIEIVGIRPTQKTTVTGIEMFRKLLDEGQAGDNCGVLLRGTKKEDVERGQVLV 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPG-:-:- PHKKF-i- K Y + L-J-KEEGGRHTPFF YI<PQFY RTTDVTG TL G EMVMPG 
Sbjct: 297 KPGTVKPHKKFKAEAYILTKEEGGRHTPFFNGYRPQFYFRTTDVTGVCTLKAGTEMVMPG 356 

Query: 360 DNVKITVELISPV/ILELGTKFAIREGGRTVGAGWSNIIE 399 

D i-*-^4VELIi-P-KA'5E +FAIREGGRTVGAGW+ l-rE 
Sbjct: 357 DKIEVSVELIAPIAMEKELRFAIREGGRTVGAGWTEILE 396 



396 
AA 

align 



tr Q9F9S8 Eftu [eftu] [EDTA- degrading bacterium 391 AA 

Q9F9S8_9PROT BNCl] align 

Score = 557 bits (1435), Expect = e-157 

Identities = 284/399 (71%), Positives = 320/399 (80%), Gaps = 8/399 (2%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KF RT PlIVNIGTIG^TV HGKT ^- L AAI K Hi K YD ID TYP-J EK RG 

Sbjct: 1 MAKGKFERTKPHVNIGTIGHVDHGKTSLTAAIT KYFGEFKAYDQIDAAPEEKARG 55 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 56 ITISTAHVEYETENRHYAUVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 115 
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Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-:-RQVGV? IVVFLNK S V^FPGDD PIV GSAx: ALK 

Sbjct: 116 LLARQVGVPAIWFLNKVDQVDDPELLELVELEIRELLSKYEFPGDDIPIVKGSALAALE 175 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 176 DSNK-EIGE— DAVRQLMAEVDKYIPTPERPIDQPFLMPIEDVFSISGRGTWTGRVERG 232 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

Sbjct: 233 WKVGEEVEIVGIRPTSKTTVTGVEMFRKLLDQGQAGDNIGALLRGIDREGVERGQVLAK 292 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGS-rTPH KF-r- £ Y'^L-^•KK£GG>iHTPFFTHYRPQFY RTTDVTG -i-TLPEG EMVMFGD 
Sbjct: 293 PGSVTPHTKFKAEAYILTKEEGGRHTPFFTNYRPQFYFRTTDVTGWTLPEGTEMVMPGD 352 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

NV •> V LI F^A'lE •i-FAIRr:GGRTVGAGrV'i- + T £ 
Sbjct: 353 NVTMDVTLIVPIAMEERLRFAIREGGRTVGAGIVASITE 391 



tr Q5PIW4 Elongation factor Tu [tufA] [Salmonella paratyphi-a] 394 AA 

Q5PIW4_SALPA ^ 

align 

Score = 556 bits (1434), Expect = e-157 

Identities = 272/398 ( 68%) Positives = 320/398 (80%), Gaps = 5/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M+KSKF RT RHVM-fGTIGHV HGKTTL-hAAI-f VL-t- 4- -rD ID^^AP•^KK HG 

Sbjct: 1 MSKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKTYGGAARAFDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI TSH-j-EY-r-T TRHYAHyDCPGi{ADYVK^f^4ITG/wu>MD^^ DGPMPQTREHI 
Sbjct: 61 ITINTSHVEYDTPTRHYAHVDCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL RQVGVP-M +VFLNK S YH-FPGDDTPIV GS ALr7>J;E 

Sbjct: 121 LLGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPIVRGSALKALE 180 

Query: 181 EAKAGWGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Eli? \%"^*Xi H-DSYIP P1^;R +K FLH-PfEDVFSI+GRGTWTGR+iiiRG 
Sbjct: 181 GDAEWEAKIIELAGFLDSYIPEPERAIDKPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

-f-+KVG+SVBXVGI+ TQK-^T TGVEMFRK L^-fG AG+NVGVLLRG K-^lvK-^EKG VL K 
Sbjct:- 236 IIKVGEEVEIVGIKETQKSTCTGVEMFRKLLDEGRAGENVGVLLRGIKREEIERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PG^T PH KFS E+Y-rLSK-f-EGGRHTRFF YRPQFY RTTDV^TG+X LPSGVlvMVl^PGD 
Sbjct: 296 PGTIKPHTKFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

N4K-:- V LI P-T-A<--i- G -f-FAIRSGGRTVGAGVV-f- H-H- 
Sbjct: 356 NIKMWTLIHPIAMDDGLRFAIREGGRTVGAGWAKVL 393 
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tr Q57H76 Protein chain elongation factor EF-Tu (Duplicate of 394 

Q57H76_SALCH tufA) [tufB] AA 

[Salmonella cholerae-suis (Salmonella enterica) ] align 

Score = 556 bits (1434), Expect = e-157 

Identities = 272/398 (iyS%) , Positives = 320/398 (80%), Gaps = 5/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGL7\EMKDYDNIDNAPQEKERG 60 

Sbjct: 1 MSKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKTYGGAARAFDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

XTI TSH-j-t; Y^T TKHYAHVDCPGHADYVK^fMITGAAOMDGAILVY-^A DGPMPQTREHX 
Sbjct: 61 ITINTSHVEYDTPTRHYAHVDCPGHMYVKNMITGAAQMDGAILWAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL RQVGrVPfl+VFLNK S Y+FPGDDTPIV GSAL-^-ALH! 

Sbjct: 121 LLGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPIVRGSALKALE 180 

Query: 181 EAKAGNVGEWGEI^LKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

EW K+"»-4-L H-DSYIP PER -i-K FLi-P+EDVFSI-t-GRGTWTGR + ERG 
Sbjct: 181 GDAEWEAKIIELAGFLDSYIPEPERAIDKPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

H-M<^/G-JEVEIVGI4- TGVEMFRK L-\"i-G AG-WGVLLRG K-:-EE + ERG VL K 

Sbjct: 236 IIKVGEEVEIVGIKETQKSTCTGVEMFRKLLDEGRAGENVGVLLRGIKREEIERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PG'il PH KFE EH-YtLSK-:-EGGRHTPFF YRPQFY RTTDVTGM LPriGVEMVMPGD 
Sbjct: 296 PGTIKPHTKFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

N+K-r V Li P-rA+-f- G -fFAIREGGRTVGAGVV-r -7-+ 
Sbjct: 356 NIKMWTLIHPIAMDDGLRFAIREGGRTVGAGWAKVL 393 



tr Q6N0C2 EF-Tu [orf3309] [Magnetospirillum 396 AA 

Q6N0C2_9PROT ^ gryphiswaldense] align 

Score = 556 bits (1434), Expect = e-157 

Identities = 280/399 (70%), Positives = 319/399 (79%), Gaps = 3/399 (0%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

I^lAIs: KF R FH NIGTIGHV HGKT-:L-^-AAI VL-r G A YD ID A?<-EK RG 
Sbjct: 1 MAKAKFERNKPHCNIGTIGHVDHGKTSLTAAITKVLMTGGATFTAYDQIDKAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

XT J r T -KH-i-V: Y ST RH YAHV DCPGHADY VK^^MX TGAAQKDG I i:V\/ SAADGPMPQTRSHI 
Sbjct: 61 ITISTAHVEYETANRHYAHVDCPGHADYVKNMITGAAQMDGGILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-i-RQVGVP -J-VVF-T-NK o-rV+VPGDD PIV GSAL 

Sbjct: 121 LLARQVGVPALWFMNKCDMVDDPELLDLVELEVRELLSSYDFPGDDIPIVRGSALCALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 
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Sbjct: 181 D-KQPEIGR — DAIIALMAEVDKYIPQPERPKDKPFLMPIEDVFSISGRGTWTGRVERG 237 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK ^00 ^ 

VVKVG+H;VEaVGI+ T KTT TGVEMFRK L-^-^Gn;AGDN-^G LLRG K-t-lv-fVKRG VL 
Sbjct: 238 WKVGEEVEIVGIKPTVKTTCTGVEMFRKLLDQGEAGDNIGALLRGVKREDVERGQVLAA 297 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSITPH E YrLH-KEEGGRHTPFrTNYRPOFY RTTDVTG LPEG EKVMPGD 

Sbjct: 298 PGSITPHTKFTAEAYILNKEEGGRHTPFFTNYRPQFYFRTTDVT04VYLPEGTEMVMPGD 357 • 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

^TV -rTVi-LI4-F-:-Af i- G -r-FAIREGGRTYGAGW-;- UK; 
Sbjct: 358 NVSMTVQLIAPIAMDEGLRFAIREGGRTVGAGWAKIIE 396 



sp P26184 Elongation factor Tu (EF-Tu) [tuf] [Flexistipes 

E FTU_FLE S I sinusarabici ] 



Score = 556 bits (1433), Expect = e-157 

Identities = 275/399 (68%), Positives = 325/399 (80%), Gaps = 3/399 (0%) 



396 
AA . 
align 



Query 
Sbjct 
Query 
Sbjct 
Query 
Sbjct 
Query 
Sbjct 
Query 
Sbjct 
Query 
Sbjct 
Query 
Sbjct 



1 M7\KEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M+K-rK+ K PHVK-^GTIGHV HGKTTi;H-AA.-i-t- Vi;SLKG A-i- NaD AP-t-r;K^;RG 

1 MSKQKYERKKPHVNVGTIGHVDHGKTTLTAAMTHVLSLKGYADYIEFGNIDKAPEEKERG 60 

61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

61 ITIATAHVEYESDKRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-f-RQVGVP IW}?i-NK -i- YE.FPGDD ?I-r- GSAL-*ALS 

121 LLARQVGVPSIWFMNKCDMVDDEELLELVELEIRDLLNTYEFPGDDIPIIKGSALQALE 180 

181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

A-5- E * *D YXP PERD i-K Fi,MP-5-EDVFSI-r-GRGTVVTGR-^-li:RG 

181 NAEDE EKTKCIWELLQAMDDYIPAPERDIDKPFLMPIEDVFSISGRGTWTGRVERG 237 

241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

238 KVRVQDEIEIVGLTDTRKTWTGVEMFRKILDEGEAGDNVGVLLRGIKKDDVERGQVLAK 297 

301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSITPH-^KF-5- E Y4-L+KKEGG^HTFFF+ YRPQFV KTTDVTG ITL ^GVEKV^PGD 
298 PGSITPHRKFKCEAYILTKEEGGRHTPFFSGYRPQFYFRTTDVTGVITLAEGVEMVMPGD 357 

361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

NH- V-J-LI p-j-A-JE G -t-S^IREGGRTVGAGW"*- I-fS 
358 NISCDVDLIQPIAMEQGLRFAIREGGRTVGAGWTEIVE 396 



sp Q83JC4 Elongation factor Tu (EF-Tu) I tuf A] [Shigella flexneri] 393 AA 

EFTU_SHIFL 

align 
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Score = 555 bits (1431), Expect = e-157 

Identities = 272/397 (68%), Positives = 319/397 (79%), Gaps = 5/397 (1%) 

Query: 2 AKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERGI 61 

Sbjct: 1 SKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKTYGGAARAFDQIDNAPEEKARGI 60 

Query: 62 TIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHIL 121 

TI T3H-:-EY+T TRHY;U^VDCPGHiU^YVK^lMITGAAQ^iDGAILVV -^A DGPMPQTREHIL 
Sbjct: 61 TINTSHVEYDTPTRHYAHVDCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHIL 120 

Query: 122 LSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALEE 181 

L RQVGVP-^I-r-VFLNK S Y-^FFGDDT?IV GSAL + ALE 

Sbjct: 121 LGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPIVRGSALKALE- 179 

• Query: 182 AKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERGV 241 

Sbjct: 180 GDAEWEAKILELAGFLDSYIPEPERAIDKPFLLPIEDVFSISGRGTWTGRVERGI 235 

Query: 242 VKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCKP 301 

Sbjct: 236 IKVGEEVEIVGIKETQKSTCTGVEMFRKLLDEGRAGENVGVLLRGIKREEIERGQVLAKP 295 

Query: 302 GSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGDN 361 

G-M PH KP£ £-rY"»-L5K-r-EGGRHTPFF YRPQFY RTTDVTG-M LPEGVEMVHPGDN 
Sbjct: 296 GTIKPHTKFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGDN 355 

Query: 362 VKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

•i-K^ V LI Pi-A^y-y g f^^AIREGGRTVGAGVVf 
Sbjct: 356 IKMWTLIHPIAMDDGLRFAIREGGRTVGAGWAKVL 392 



sp P0A6N1 Elongation factor Tu (EF-Tu) (P-43) [tufA] [Escherichia 393 

EFTU_ECOLI coli] AA 

align 

Score = 555 bits (1431), Expect = e-157 

Identities = 272/397 (68%), Positives = 319/397 (79%), Gaps = 5/397 (1%) 

Query: 2 AKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERGI 61 

•••KEKF RT PHYN4GTIGHV HGKTTL-^AAI-r VL•^ + 4D XDNAP4-riK RGI 

Sbjct: 1 SKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKTYGGAARAFDQIDNAPEEKARGI 60 

Query: 62 TIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAMGPMPQTREHIL 121 

TI TSHi-EY4T TRHyAir^DCPGHADYVKNKITGAAQKDGATLVVi-A DGFMPOTREHTL ' 
Sbjct: 61 TINTSHVEYDTPTRHYAHVDCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHIL 120 

Query: 122 LSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALEE 181 

I, RgVGVP-MrYi;'LNK S YrFPGDDTPIV GSAL-J-ALh; 

Sbjct: 121 LGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPIVRGSALKALE- 179 

Query: 182 AKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERGV 241 

K-^L^L -^-DSYIP PBR -rK FL-^P-f^^DVFSX+GRGTVVTGR^FRG-J- 
Sbjct: 180 GDAEWEAKILELAGFLDSYIPEPERAIDKPFLLPIEDVFSISGRGTWTGRVERGI 235 

Query: 242 VKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCKP 301 
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Sbjct: 236 IKVGEEVEIVGIKETQKSTCTGVEMFRKLLDEGRAGENVGVLLRGIKREEIERGQVLAKP 295 

Query: 302 GSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGDN 361 

Sbjct: 296 GTIKPHTKFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGDN 355 

Query: 362 VKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

H-K-f V LI p-J-A-^'h G fSATREGGKTVGAGVVf + 4- 
Sbjct: 356 IKMWTLIHPIAMDDGLRFAIREGGRTVGAGWAKVL 392 



sp P0A6N2 Elongation factor Tu (EF-Tu) (P-43) [tufA] [Escherichia 393 

EFTU_EC0L6 coli 06] AA 

align 

Score = 555 bits (1431), Expect = e-157 

Identities = 272/397 (68%), Positives = 319/397 (79%), Gaps = 5/397 (1%) 

Query: 2 AKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGUVEMKDYDNIDNAPQEKERGI 61 

Sbjct: 1 SKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKTYGGAARAFDQIDNAPEEKARGI 60 

Query: 62 TIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHIL 121 

TI TSH-i-EY+T TRHYAHVDCPGilADYVKJ^ITGAAQMDGAIJ.A;V+A DGPMPOTPEHIl: 
Sbjct: 61 TINTSHVEYDTPTRHYAHVDCPGHADYVKNMITGAAQMDGAILVVAATDGPMPQTREHIL 120 

Query: 122 LSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALEE 181 

L ROVGVP-M-^VPLNK S Y-i-FPGDDTPIV GSAL-i-iiLE 

Sbjct: 121 LGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPIVRGSALKALE- 179 

Query: 182 AKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERGV 241 

Ew Iv:-L"l-L -rDSYIP PER +K FL-rp-<-EDVF3IH-GRGTWTGR*ERG-:- 
Sbjct: 180 GDAEWEAKILELAGFLDSYIPEPERAIDKPFLLPIEDVFSISGRGTWTGRVERGI 235 

Query: 242 VKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCKP 301 

Sbjct: 236 IKVGEEVEIVGIKETQKSTCTGVEMFRKLLDEGRAGENVGVLLRGIKREEIERGQVIi7U<P 295 

Query: 302 GSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGDN 361 

G-fl PH KFE K-^-Y"i-I:SK4-EGGRHTPFF YRPQFY RTTDVTG-M LPEGVFMVKPGDN 
Sbjct: 296 GTIKPHTKFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGDN 355 

Query: 362 VKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

-i-K-5- V LX P-rfi-f+ G +FAIRSGGKTVGAGVV+ -f-r- 
Sbjct: 356 IKMWTLIHPIAMDDGLRFAIREGGRTVGAGWAKVL 392 



sp P0A6N3 Elongation factor Tu (EF-Tu) (P-43) [tufA] [Escherichia 

EFTU_EC057 coli 

0157:H7] 

Score = 555 bits (1431), Expect = e-157 
Identities = 272/397 (68%), Positives = 319/397 (79%), Gaps = 5/397 (1%) 



393 
align 
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Query: 2 AKEKFNRTNPHVNIGTiGHVYHGKTTLS/UVISAVLSLKGLAEMKDYDNIDNAPQEKERGI 61 

Sbjct: 1 SKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKTYGGAARAFDQIDNAPEEKARGI 60 

Query: 62 TIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHIL 121 

Sbjct: 61 TINTSHVEYDTPTRHYAHVDCPGHADYVPCNMITGAAQMDGAILWAATDGPMPQTREHIL 120 

Query: 122 LSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALEE 181 

L HQVGVP^I-j-VFLNK ^; Y-^rPGDDTi?IV GGAL-rALir: 

Sbjct: 121 LGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPIVRGSALKALE- 179 

Query: 182 AKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERGV 241 

K-i-L-J-L -i-DSYIP PER FL-^P•^-EDVF3I•^-Gi>G^^VVTGR'^•Er<G■^ 
Sbjct: 180 GDT^WEAKILELAGFLDSYIPEPERAIDKPFLLPIEDVFSISGRGTWTGRVERGI 235 

Query: "242 VKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCKP 301 

•i-KVG'^SVEIVGI-^ TQKH-T TGVEMFRK L-J-iG AG-^NVGVLLRG K-5-EE<-ERG VL KP 
Sbjct: 236 IKVGEEVEIVGIKETQKSTCTGVEMFRKLLDEGRAGENVGVLLRGIKREEIERGQVLAKP 295 

Query: 302 GSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGDN 361 

G4I PH KFE E-:-yi-LSK-:-EGGR?lTPFF YRPQFY RTTDVTG-M X:P£GVEMVKPGDN 
Sbjct: 296* GTIKPHTKFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGDN 355 

Query: 362 VKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

-^K-h V LI P'rA-i-+ G +FAIKEGGRTVGAGyv+ -r+ 
Sbjct: 356 IKMWTLIHPIAMDDGLRFAIREGGRTVGAGWAKVL 392 



tr Q5ZYP5 Translation elongation factor Tu (EF-Tu) (EC 3.6.5.3) 396 

Q5ZYP5_LEGPH [tufB] AA 

[Legionella pneumophila subsp. pneumophila (strain align 
Philadelphia 1 / ATCC 33152) ] 



Score = 555 bits (1430), Expect = e-157 

Identities = 278/400 (69%), Positives = 323/400 (80%), Gaps = 5/400 (1%) 



Query: 


1 


MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGL/VEMKDYDNIDNAPQEKERG 


60 






?l?i.KEKF P P?VVN-r-GTIGHV HGKTTL*AAI :- K K YD ID AP-rE-i*ERG 




Sbjct: 


1 


MAKEKFERKKPHVNVGTIGHVDHGKTTLTAAITTIMAKKYGGTAKAYDQIDAAPEERERG 


60 


Query: 


61 


ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 


120 










Sbjct: 


61 


ITISTAHVEYESASRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 


120 


Query: 


121 


LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 


180 






LLSRQVGVP+IWF-i-NK S^Y^-jrPGDD PIV GSAL-H\L£ 




Sbjct: 


121 


LLSRQVGVPYIWFMNKADMVDDPELLELVEMEVRDLLSSYDFPGDDIPIWGSALKALE 


180 


Query: 


181 


EAKAGNVGEWGEKVL-KLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 


239 






G -r G K \' KLi- -JDSYIP P R-:- -i-K FL-i-PrSDVFSI-i-GRGT-A^TGRf-E. 




Sbjct: 


181 


GEDSDIGVKAIEKLVETMDSYIPEPVRNIDKPFLLPIEDVFSISGRGTWTGRVES 


236 


Query: 


240 


GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 


299 






G JVIC/GtEVETVGIR TQKTT TGVEMFRK I:*-4G AGDN^^G'vLI.RGTK J -: EVERG VL 




Sbjct: 


237 


GIVKVGEEVEIVGIRDTQKTTCTGVEMFRKLLDEGRAGDNVGVLLRGTKRDEVERGQVLA 


296 
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Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPGM PH KFS Ei-YVL5KEEGGRHTPFF, YRFQFY RTTDVTGt LF G\li,\<'m'9G 
Sbjct: 297 KPGTIKPHTKFEAEVYVLSKEEGGRHTPFFNGYRPQFYFRTTDVTGTCDLPSGVEMVMPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DNV + -^ V L fP+A-r-J- G fFAIPEGGRTV^G^VGW t HE 
Sbjct: 357 DNVQLWSLHAPIAMDEGLRFAIREGGRTVGAGWAKIIE 396 



tr Q5X873 Translation elongation factor Tu [tu£A] [Legionella 396 

Q5X873_LEGPA pneumophila AA 

(strain Paris) ] align 

Score = 555 bits (1430), Expect = e-157 

Identities = 278/400 (69%), Positives = 323/400 (80%), Gaps = 5/400 (1%) 



Ouerv : 


1 


MAKEKFNRTNPHVNI GTI GHVYHGKTTLSAAI SAVLS LKGLAEMKDYDNI DNAPQEKERG 


60 










Sbjct: 


1 


MAKEKFERKKPHVNVGTIGHVDHGKTTLTAAITTIMAKKYGGTAKAYDQIDAAPEERERG 


60 


Query: 


61 


ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 


120 






ITI-i-Ti-H*EYE-i- ■^R?n^?Jrv''DCPGR^V^;•YVKl^^v!TT^^^ 




Sbjct: 


61 


ITISTAHVEYESASRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAMGPMPQTREHI 


120 


Query: 


121 


LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 


180 


Sbjct: 


121 


Ll:SRg\/GVp-MVVF-rNK S-t-Y-fFPGDD PXV GSAL-i^?\l:E 
LLSRQVGVPYIWFMNKADMVDDPELLELVEMEVRDLLSSYDFPGDDIPIWGSALKALE 


180 


Query: 


181 


EAKAG^^V'GEWGEKVL-KIJ4AEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIER 


239 






G +• G K f KL'j- i-DS VTP P Rr -KsT FL f P + £DVFSI tGRGTVVTGR4 li; 




Sbjct: 


181 


GEDSDIGVKAIEKLVETMDSYIPEPVRNIDKPFLLPIEDVFSISGRGTWTGRVES 


236 


Query: 


240 


GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 


299 






G+VKVG-t-KVEIVGIR TQKTT TGV^;mPRK AGDNVGV ::LRGTK+-t-KVERG Vj.; 




Sbjct: 


237 


GIVKVGEEVEIVGIRDTQKTTCTGVEMFRKLLDEGRAGDNVGVLLRGTKRDEVERGQVLA 


296 


Query: 


300 


KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 


359 






KPG^I PH Kr^H! E-:-YVL3KEEGGRHTPFF YKPQFV RTTDVTG-f- LP GV-iiHVMPG 




Sbjct: 


297 


KPGTIKPHTKFEAEVYVLSKEEGGRHTPFFNGYRPQFYFRTTDVTGTCDLPSGVEMVMPG 


356 


Query: 


360 


DNVKITVELISPVTU^ELGTKFAIREGGRTVGAGWSNIIE 399 








Dr^'l-r V L -i-F-i-A^- <• G •i-FAIREGGRTVGAGW-i- TIE 




Sbjct: 


357 


D^A^QLWSLHAPIAMDEGLRFAI REGGRTVGAGWAKIIE 396 





tr Q57J27 Protein chain elongation factor EP-Tu (Duplicate of 409 

Q57J27_SALCH tufA) [tufB] AA 

[Salmonella cholerae-suis (Salmonella enterica) ] align 

Score = 555 bits (1430), Expect = e-157 

Identities = 271/398 (68%), Positives = 320/398 (80%), Gaps = 5/398 (1%) 

Query: 1 MAKEKFNRTNPHVNI GTI GHVYHGKTTLSAAI SAVLS LKGLTVEMKDYDNI DNAPQEKERG 60 

•i-KsEKF RT FHWt-GTIGHV HGKTTL-:-7>AI * VLr r fD IDNf\ptEK RG 
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Sbjct: 16 VSKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKTYGGAARAFDQIDNAPEEKARG 75 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

■ ITI TSH-^EY-f-T TRHlAHVDCPGl{ADYVK^rMITG/UvQMDGAILW DGPMPOTREHI 
Sbjct: 76 ITINTSHVEYDTPTRHYAHVDCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHI 135. 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL RQVGVPM * VFLNK B Y i-F?GDDT?IV GSAL-J-ALE 

Sbjct: 136 LLGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPIVRGSALKALE 195 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 196 GDAEWEAKIIELAGFLDSYIPEPERAIDKPFLLPIEDVFSISGRGTWTGRVERG 250 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

Sbjct: 251 IIKVGEEVEIVGIKETQKSTCTGVEMFRKLLDEGRAGENVGVLLRGIKREEIERGQVLAK 310 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PH KFE E4Y-i-LSK*EGGRKTPFF YRPQFY RTTDVTG-M LPEGVEMVMPGD 
Sbjct: 311 PGTIKPHTKFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 370 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

N4K-:' V LI P-rivf+ G -r-FAIREGGRTVGAGVV-r- -vH- 
Sbjct: 371 NIKMWTLIHPIAMDDGLRFAIREGGRTVGAGWAKVL 408 



sp PQA1H5 Elongation factor Tu (EF-Tu) [tufA] [Salmonella 393 

EFTU_SALTY typhimurium] AA 

align 

Score = 555 bits (1429), Expect = e-157 

Identities = 271/397 (68%), Positives = 319/397 (80%), Gaps = 5/397 (1%) 

Query: 2 AKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGIAEMKDYDNIDNAPQEKERGI 61 

->KEK? RT Pirv'M^-GTIGM^" KGKTTL-i-JiAI. + VL-i- •:• i-D IDNAPHEK P.GI 

Sbjct: 1 SKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVIAKTYGGAARAFDQIDNAPEEKARGI 60 

Query: 62 TIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHIL 121 

TI TSH-f-EYH-T TRHYAHVDCPGimDYVKmXTGAAQMDGAILVV4A DGPMPQTREHIL 
Sbjct: 61 TINTSHVEYDTPTRHYAHVDCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHIL 120 

Query: 122 LSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALEE 181 

L i5QVGVP-fI-rVFI:NK S Y+.FPGDDTPIV GSAX:*ALB 

Sbjct: 121 LGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPIVRGSALKALE- 179 

Query: 182 AKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERGV 241 

Sbjct: 180 -GDAEWEAKIIELAGFLDSYIPEPERAIDKPFLLPIEDVFSISGRGTWTGRVERGI 235 

Query: 242 VKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCKP 301 

■^KyG^■EVEIVGI-^■ TQKHT TGVEMFRK L-i-:-G AG■^■MVGVLLRG K*;-£E+ERG VL KP 
Sbjct: 236 IKVGEEVEIVGIKETQKSTCTGVEMFRKLLDEGRAGENVGVLLRGIKREEIERGQVIAKP 295 

Query: 302 GSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGDN 361 

G-M ?H KFS E-i-YfLSK-i-EGGRHTFFF YRPQFY RTTDVTGM L?EGVEM\'>!PGr;-N 
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Sbjct: 296 GTIKPHTKFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGDN 355 
Query: 362 VKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 
Sbjct: 356 IKMWTLIHPIAMDDGLRFAIREGGRTVGAGWAKVL 392 



sp P0A1H6 Elongation factor Tu (EF-Tu) [tufA] [Salmonella typhi] 393 AA 

EFTU_SALTI 

align 

Score = 555 bits (1429), Expect = e-157 

Identities = 271/397 (68%), Positives = 319/397 (80%), Gaps = 5/397 (1%) 
Query: 2 AKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERGI 61 
Sbjct: 1 SKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKTYGGAARAFDQIDNAPEEKARGI 60 
Query: 62 TIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSA7\DGPMPQTREHIL 121 
Sbjct: 61 TINTSHVEYDTPTRHYAHVDCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHIL 120 

Query: 122 LSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALEE 181 

L RQVGVP-fl-r-Vlf'LNK S Y-^FPGDDTPIV GSAL■^ALE 

Sbjct: 121 LGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPIVRGSALK7VLE- 179 

Query: 182 AKAGNVGEWGEKVLKIJyiAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERGV 241 

K-^-^•-^■L *DSYI? PER -i-K FX-^P%-HDVF3I HtRGTWTXtR-'-ERG^ 
Sbjct: 180 GDAEWEAKIIELAGFLDSYIPEPERAIDKPFLLPIEDVFSISGRGTWTGRVERGI 235 

Query: 242 VKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCKP 301 

i-KV^G-i-EVEIVGX-r TQK4T TGVEMFPK h*-rG AG-i-NVGVLL^G Kr^i^^-r-ERG VL KP 
Sbjct: 236 IKVGEEVEIVGIKETQKSTCTGVEMFRKLLDEGRAGENVGVLLRGIKREEIERGQVLAKP 295 

Query: 302 GSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGDN 361 

GVX PH KPE E-^Y-J-LSKr hlGGRHTPFF YI^PQFY HTTDVTG^I LPH:GVlf^MVHPGDN 
Sbjct: 296 GTIKPHTKFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGDN 355 

Query: 362 VKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

Sbjct: 356 IKMWTLIHPIAMDDGLRFAIREGGRTVGAGWAKVL 392 



sp 031298 Elongation factor Tu (EF-Tu) [tuf] [Buchnera aphidicola 394 

E FTU_BUCAP { subsp . . AA 

Schiz aphis graminum) ] align 

Score = 555 bits (1429), Expect = e-157 

Identities = 272/398 (68%), Positives = 318/398 (79%), Gaps = 5/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M+KEKF R PH^N-hGTIGHV HGKTTL-rA?J.I-r VIS K ^ H> IDNAPh-KK KG 

Sbjct: 1 MSKEKFQRVKPHINVGTIGHVDHGKTTLTAAITTVLSKKYGGSARAFDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 
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Sbjct: 61 ITINTSHVEYDTELRHYAHVDCPGHADYIKNMITGAAQMDGAILWAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRDLLTQYDFPGDDTPIIRGSALKALE 180 

Query: 181 EAKAGWGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

Sbjct: 181 GDADWESKILDLSKFLDTYIPEPKRAIDQPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

•^•VKVG^-BVEIVGI i- T KTT TGVEMFriK I:-^-^G 7VG-M>rVGVLLRGTK-^-JE-:-ERG VL K 
Sbjct: 236 IVKVGEEVEIVGIKKTTKTTCTGVEMFRKLLDEGRAGENVGVLLRGTKRDEIERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSI ?H E-tYVi.,^iKKEGG?:HTPFI;' YRPQFY RTTDVTGSI LPEGVEMVHPGD 

Sbjct: 296 PGSIHPHTTFESEVYVLSKEEGGRHTPFFKGYRPQFYFRTTDVTGSIELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

N+K-i-TV LI p-j-A+ G -j-^T^AREGGRTVGAGVTO 
Sbjct: 356 NIKMTVTLIHPIAMADGLRFAIREGGRTVGAGWSKVL 393 



tr Q6FZC0 Elongation factor tu (EF-tu) [tufl] [Bartonella quintana 391 AA 

Q6FZC0_BARQU (Rochaliinaea quintana) ] 

align 

Score = 555 bits (1429), Expect = e-157 

Identities = 277/399 (69%), Positives = 322/399 (80%), Gaps = 8/399 (2%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLMMKDYDNIDNAPQEKERG 60 

MAK KF RT PHV^IGTIGHV HGKT-i-L*^Af\I-H K K YD ID KG 

Sbjct: 1 MAKSKFERTKPHVNIGTIGHVDHGKTSLTAAIT KYFGEFKAYDQIDAAPEERARG 55 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 56 ITISTAHVEYETEKRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 115 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

T.I:i-RQVGV? I\rvFLNK S YiFPGDD PIV GSAL 7\LE 

Sbjct: 116 LLARQVGVPAIWFLNKVDQVDDAELLELVELEIRELLSKYDFPGDDIPIVKGSALAALE 175 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

K i-^-GE ■:- V LM-r-r:VD-i-YIPT?ER -^4- FL•^P<•E^iVI^SI••^•GRGTWTGR-^•ERG 
Sbjct: 176 D-KDKSIGE — DAVRLLMSEVDNYIPTPERPVDQPFLLPIEDVFSISGRGTWTGRVERG 232 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

Sbjct: 233 VIKVGEEIEIIGIRPTSKTTVTGVEMFRKLLDQGQAGDNIGALLRGVDREGIERGQVLAK 292 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGS4-TPH -HF-^ E Y-?-L+K^BGGRHTPFFTNYRPQ^Y RTTDVTG -fTLPSG^^vKVMPGD 
Sbjct: 293 PGSVTPHTRFKAEAYILTKDEGGRHTPFFTNYRPQFYFRTTDVTGIVTLPEGIEMVMPGD 352 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 
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Sbjct: 353 NVAMDVSLIVPIAMEEKLRFAIREGGRTVGAGIVSKIIE 391 



tr Q5WZL4 Elongation factor Tu [tufA] [Legionella pneumophila 396 

Q5WZL4_LEGPL (strain Lens) ] AA 

align 

Score = 555 bits (1429), Expect = e-157 

Identities = 277/400 (69%), Positives = 323/400 (80%), Gaps = 5/400 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLMMKDYDNIDNAPQEKERG 60 

T4AKHK?r R PHVN-I-GTIGHV HGKTTLi-AAI -f-i-i- K K YD ID AP i-E -^IHRG 

Sbjct: 1 MAKEKFERKKPHVNVGTIGHVDHGKTTLTAAITTIMAKKYGGTAKAYDQIDAAPEERERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITISTAHVEYESASRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLSRQVGVPYIWFMNKADMVDDPELLELVEMEVRDLLSSYDFPGDDIPIIVGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVL-KLMT^EVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIER 239 

G -f G K 4- KL-r +D3YXP P R-i- -4-K FL4-p-f^;DVFSl-^GRGTVVTGR+^^ 
Sbjct: 181 GEDSDIGVKAIEKLVETMDSYIPEPVRNIDKPFLLPIEDVFSISGRGTWTGRVES 236 

Query: 240 GWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLC 299 

GfVKVG-f-EVEIVGIR TOKTT TGVEMFRK L-^-fG AGDNVGVLLRGTKH-4EVERG VL 
Sbjct: 237 GIVKVGEEVEIVGIRDTQKTTCTGVEMFRKLLDEGRAGDNVGVLLRGTKRDEVERGQVLA 296 

Query: 300 KPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPG 359 

KPG-:-I PH KFK E-fYVLSKEEGGRHTPFF YRPQFY RTTDVTG-?- LP GVElvTvMPG 
Sbjct: 297 KPGTIKPHTKFEAEVYVLSKEEGGRHTPFFNGYRPQFYFRTTDVTGTCDLPSGVEMVMPG 356 

Query: 360 DNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

DNVt*' V L •fP^A.-r-i- G ^i-'AlREGGRrVGAGVY* HE 
Sbjct: 357 DNVQLWSLHAPIAMDEGLRFAIREGGRTVGAGWAKIIE 396 



sp Q925Y6 Elongation factor Tu (EF-Tu) [tufA] [Rhizobium ineliloti 391 AA 

EFTU_RHIME (Sinorhizobium meliloti) ] 

align 

Score = 554 bits (1428), Expect = e-156 

Identities = 276/399 (69%), Positives = 320/399 (80%), Gaps = 8/399 (2%) 

Query: 1 MAKEKFNRTNPHAmiGTIGHVYHGKTTLSAAISAVLSLKGLT^MKDYDNIDNAPQEKERG 60 

yjKK KF R PirvNIGTIGirv HGKT*L-K?»AI-^- K ' E K YD ID AP-i-EK RG 

Sbjct: 1 MAKSKFERNKPHVNIGTIGHVDHGKTSLTAAIT KYFGEFKAYDQIDAAPEEKARG 55 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI •:-T i H r £ YET RHYAi^VDCPGHAi:;YVKNMI?GAAaMDGAT LVVSAADGP>1PQTR£HI 
Sbjct: 56 ITISTAHVEYETPNRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 115 
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Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 116 LLARQVGVPAIWFLNKVDQVDDAELLELVELEVRELLSSYEFPGDDIPIVKGSALAALE 175 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 176 DSDK-KIGE—DAIRELMAAVDAYIPTPERPIDQPFLMPIEDVFSISGRGTWTGRVERG 232- 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

Sbjct: 233 IVKVGEEIEIVGIRPTTKTTCTGVEMFRKLLDQGQAGDNIGALLRGVDRNGVERGQILCK 292 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGS-r PH-j-KF-r- E Y-5-L-hKEEGGRHTPFFTNYRPQFY KTTDVTG i-TLPEG EMVMPGD 
Sbjct: 293 PGSVKPHRKFKAEAYILTKEEGGRHTPFFTNYRPQFYFRTTDVTGIVTLPEGTEMVMPGD 352 

.Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 
N\' + V5LI P + A4-E tFraRSGGRTVGAG^-V-t-^I-J-E 
Sbjct: 353 NVTVDVELIVPIAMEEKLRFAIREGGRTVGAGIVASIVE 391 



tr Q6FZL2 Elongation factor tu (EF-tu) [tuf2] [Bartonella quintana 391 ;\A 

Q6FZL2_BARQU (Rochalimaea quintana) ] 

align 

Score = 554 bits (1428), Expect = e-156 

Identities = 277/399 (69%), Positives = 322/399 (80%), Gaps = 8/399 (2%) 



Query: 


1 


MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 


60 






MAK KF RT PHVNIGTIGHV HGKT-^-L-fAAI-*- K rl K YD ID AP-^K^ KG 




Sbjct: 


1 


MAKSKFERTKPHVNIGTIGHVDHGKTSLTAAIT KYFGEFKAYDQIDAAPEERARG 


55 


Query: 


61 . 


ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 


120 






ITI-rTfH^EYETE RHYAHVDCPGiiAlJYVKi^ITGJUv^MDC^^ 




Sbjct: 


56 


ITISTAHVEYETEKRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 


115 


Query: 


121 


LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 


180 






LLf-RQVGV? I\rvFLNK S YVFPGDD ?IV G5AL ALE 




Sbjct: 


116 


LLARQVGVPAIWFLNKVDQVDDAELLELVELEIRELLSKYDFPGDDIPIVKGSALAAXE 


175 


Query: 


181 


EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 


240 






+ K i-H-GE V liM-JEVDfYIPTPER FL •^P + EDyFST■t•GRGTVVTGR+•£RG 




Sbjct: 


176 


D-KDKSIGE — DAVRLLMSEVDNYIPTPERPIDQPFLLPIEDVFSISGRGTWTGRVERG 


232 


Query: 


241 


WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 


300 






V+KVG+rJ-^KI-rGIK T KTTVTGVEMFRK L4-^G-rAG0N-^G LLKG -4-^; -rFKG VL K 




Sbjct: 


233 


VIKVGEEIEIIGIRPTSKTTVTGVEMFRKLLDQGQAGDNIGALLRGVDREGIERGQVLAK 


292 


Query: 


301 


PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 


360 






PGS-r-xPH -^r-r E Y-rL+K-i-EGGRHTPFFTNYRPQFY RTTDVTG -*-TLPSG-f^;KV>jpGa; 




Sbjct: 


293 


PGSVTPHTRFKAEAYILTKDEGGRHTPFFTNYRPQFYFRTTDVTGIVTLPEGIEMVMPGD 


352 


Query: 


361 


NVK I TVE LI S PVALE LGTKFAI RE GGRTVGAGWSNI IE 399 




Sbjct: 


353 


NV -r V LI P-^AH-H: -f FAIREGGRTYGAG-j- VS I IE 
NVAMDVSLIVPIAMEEKLRFAIREGGRTVGAGIVSKIIE 391 
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tr Q7MYE8 Elongation factor Tu (EF-Tu) [tufA] [Photorhabdus 394 

Q7MYE8_PHOLL Ixaninescens AA 

(siibsp. laumondii) ] align 

Score = 554 bits (1428), Expect = e-156 

Identities = 269/398 (67%), Positives = 321/398 (80%), Gaps = 5/398 (1.%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

Sbjct: 1 MSKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKTYGGNARAFDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITISTSHVEYDTPSRHYAHVDCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 18 0 

LL RQVGVPM^VFLNK S Y-f FPGDDTPH-t. GSAL-WULE 

Sbjct: 121 LLGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPVIRGSALKALE 180 

Query: 181 EAKAGhn^GEWGEKVLKLM7\EVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

Ew KH-<-4L -vDSYIP PER FL■•l-p•^EDVFSI + GRGTVVTGR•^•ERG 

Sbjct: 181 GDAEWEAKIIELAEALDSYIPEPERAIDQPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

•i-VKVG4r:VEIVGI-f- T KTT TGVEMFRK L-i- ^-G AG-t^TVGVLLRGTK-:--Mt; <-ERG VL K 
Sbjct: 236 IVKVGEEVEIVGIKDTTKTTCTGVEMFRKLLDEGRAGENVGVLLRGTKRDEIERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSX PH FI?i t;H-Yf LSK-rEGGRHTPFF YRPQFY RTTDVTG-M LPi?;GV\i;MV>?PGr; 
Sbjct: 296 PGSIKPHTTFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

N+-r-r V LX4-P-rA+4- G 4-FA I KB GGRT VGAGW-f- -rl 
Sbjct: 356 NIQMKVTLIAPIAMDQGLRFAIREGGRTVGAGWAKVI 393 



sp P18668 Elongation factor Tu (EF-Tu) [tuf] [ Synechococcus sp. 

EFTU_SYNP6 (strain PCC 

6301) (Anacystis nidulans) ] 

Score = 554 bits (1427), Expect = e-156 
Identities = 278/409 (67%), Positives = 328/409 (79%), Gaps = 10/409 (2%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLMMKDYDNIDNAPQEKERG 60 

MA.-:- KF RT FH NIGTIGHV HGKTTL-i-AAI -^^ VL-i- G-^A-r- -J- Y A?i-EK RG 

Sbjct: 1 MARAKFERTKPHANIGTIGHVDHGKTTLTAAITTVIAKAGMAKARAYADIDAAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

XTI T^IM-EYET RHYAHVDCFGK;\DYVK]^ITGAAQ?4DGAII:V^ 
Sbjct: 61 ITINTAHVEYETGNRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-j-:-QVGVP4XVVFX:NK StY-fFPGDD ?IVAGSAi:tAJ.V: 

Sbjct: 121 LLAKQVGVPNIWFLNKEDMVDDAELLELVELEVRELLSSYDFPGDDIPIVAGSALQALE 180 



409 

AA 

align 
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Query: 181 EAKAGNVGE WGEKVLKLMAEVDSYI PTPERDTEKTFLMPVEDVFSIAGRGTWTG 235 

Sbjct: 181 AIQGGASGQKGDNPWVDKILKLMEEVDAYIPTPEREVDRPFLMAVEDVFTITGRGTVATG 240 

Query: 236 RIERGWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGD^A/•GVLLRGTKKEEVERG 295 

Sbjct: 241 RIERGSVKVGETIEIVGLRDTRSTTVTGVEMFQKTLDEGLAGDNVGLLLRGIQKTDIERG 300 

Query: 2 96 MVLCKPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSI TLPEG 352 

Sbjct: 301 MVLAKPGSITPHTKFESEVYVLKKEEGGRHTPFFPGYRPQFYVRTTDVTGAISDFTJU:)DG 360 

Query: 353 — VEMVMPGDNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

HMV+PGD -T-KH-TVELl-J-PH-A-i-E G •:-H'AIR-!jGGRT"t-GAGVVS 

Sbjct: 361 SAAEMVIPGDRIKMTVELINPIAIEQGMRFAIREGGRTIGAGWSKILQ 409 



sp 031297 Elongation factor Tu (EF-Tu) [tuf] [Buchnera aphidicola 394 

E FTU_BUCAI ( subsp . AA 

Acyrthoslphon pisiam) (Acyrthosiphon pisum syzribiotic align 
bacteriiim) ] 

Score = 554 bits (1427), Expect = e-156 

Identities = 270/398 (67%), Positives = 319/398 (79%), Gaps = 5/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGIAEMKDYDNIDNAPQEKERG 60 

M-^-Kh^KF P. PH + N-f-GTIGHV HGKTTl^-^AAI'i- VLS K IDNAP-r-FK RG 

Sbjct : 1 MSKEKFQRLKPHI^^VGTIGHVDHGKTTLTAAITTVLSKKFGGSARAFDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

its: TSH*EY-JTE RHYAHVDCPG}mDY•^KNKITGAAQMDGAILVY■^-A DGPMPQTR£HX 
Sbjct : 61 ITINTSHVEYDTEFRHY/UiVDCPGHADYIKNMITGAAQMDGAILVVAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL RQVGVP+I-rVFLNK Y + FPGODTPX-f GS;^X4-AX:K 

Sbjct: 121 LLGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRDLLTQYDFPGDDTPIIRGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

K-\"r h 4.DSYIP P'^R 'vi' FL-^P-rEDVFSI-f-GRGTVVTGRvE-t-G 
Sbjct: 181 GDP -EWESKIIDLSKFLDSYIPEPKRAVDQPFLLPIEDVFSISGRGTWTGRVEKG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

■^•■M'CVGfHlVEIVGI f T KTT T'^VEMFRK L+-^G AGMvTVGVLLRGTK-^-fE-i-ERG VL K 
Sbjct: 236 IIKVGEEVEIVGIKKTTKTTCTGVEMFRKLLDEGRAGENVGVLLRGTKRDEIERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSI PH Fh; F4YVLGKEFGGPHTPFF YRPQFV RTTDYTGSl LPh;G■^•I^MV^aPGD 
Sbjct: 296 PGSIHPHTTFESEVYVLSKEEGGRHTPFFKGYRPQFYFRTTDVTGSIELPEGIEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

N4-K4-TV i;I+p4A+ G -5-^\AaRFGGKTVGAGV\/S 
Sbjct: 356 NIKMTVTLINPIAMADGLRFAIREGGRTVGAGWSKVL 393 



sp P33165 Elongation factor Tu (EP-Tu) [tuf] [Bacteroides fragilis] 394 AA 
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EFTU_BACFR 

align 

Score = 553 bits (1426), Expect = e-156 

Identities = 271/399 (67%), Positives = 317/399 (78%), Gaps = 5/399 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

Sbjct: 1 MAKEKFERTKPHVNIGTIGHVDHGKTTLTAAITTVLAKKGLSELRSFDSIDNAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI TSH-^EYET RHYA;iVDCPGl{ADYVK^fM^■TGA^^^^DGAI•i^ DGPMPQTREHl 
Sbjct: 61 ITINTSHVEYETANRHYAHVDCPGHADYVKNMVTGAAQMDGAIIVVAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LLi-RQV V? ^v/^/F-r-NK S Y\'F GD-'rT'Pii- GSAL iKh 

Sbjct: 121 LLARQVNVPKLVVF^INKCDMVEDAEMLELVEMEMRELLSFYDFDGDNTPIIQGS7VLGALN 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 181 GVEKWEDKVMELMEAVDTWIPLPPRDVDKPFLMPVEDVFSITGRGTVATGRIETG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

V+ VGD^-^Ex^G-^ -t-K-^ VTGVEMFRK L-t-4-GKAGDNVG+LLRG K E-r-^RGMVLCK 
Sbjct: 236 VIHVGDEIEILGLGEDKKSWTGVEMFRKLLDQGEAGDNVGLLLRGVDKNEIKRGMVLCK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PG 1 PH Kr4- E+Y-rL KEEGGRHTPF YRPQFY+RT D TG ITLPifiG EKV>?PGi> 
Sbjct: 296 PGQIKPHSKFKMVYILKKEEGGRHTPFHNKYRPQFYLRTMDCTGEITLPEGTEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

ITVELI -rfTAIREGGRTVGAG -H- Hi- 

Sbjct: 356 NVTITVELIYPVALNIGLRFAIREGGRTVGAGQITEIID 394 



sp P33171 Elongation factor Tu (EF-Tu) [tuf] [ Synechbcoccus isp. 

EFTU_SYNP7 (strain PCC 

7942) (Anacystis nidulans R2) ] 

Score = 553 bits (1424), Expect = e-156 
Identities = 277/409 (67%), Positives = 328/409 (79%), Gaps = 10/409 (2%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MA> KF RT PH NIGTIGHV HGKTTLrAAX-f G-5-A> 4- Y -i-lD AP+EK RG 

Sbjct: 1 MARAKFERTKPHANIGTIGHVDHGKTTLTAAITTVLAKAGMAKARAYADIDAAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITl TH-H^EYST RHYAHVDCPGliAI>YVKNMITG/UV2MDGAILVV3A^ 
Sbjct: 61 ITINTAHVEYETGNRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL i- *QVGVPH IWFLNK S-rY i-FPGDD PIVAGSAL ^7>J.E 

Sbjct: 121 LLAKQVGVPNIWFLNKEDMVDDAELLELVELEVRELLSSYDFPGDDIPIVAGSALQALE 180 

Query: 181 EAKAGNVGE WGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTG 235 

•5- G G+- V? 4.K-: LKLM EVr.:-i*YIPT?ER-i- i-f VEDVFM GRGTV TG 

Sbjct: 181 AIQGGASGQKGDNPWVDKILKLMEEVDAYIPTPEREVDRPFLMAVEDVFTITGRGTVATG 240 



409 
AA 

align 



http ://tw. expasy . o^g/cgi-bill^last.pl 



6/7/05 



ExPASy BLAST2 Interface 



Page 66 of 71 



Query: 236 RIERGWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERG 295 

RISRG VK\^Gi- S EiyG-JR Tf TTVTGVEMF+K Lr lG AGDN^/G*LL?.G rK ♦^ERG 

Sbjct: 241 RIERGSVKVGETIEIVGLRDTRSTTVTGVEMFQKTLDEGLAGDNVGLLLRGIQKTDIERG 300 

Query: 296 MVLCKPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSI TLPEG 352 

Sbjct: 301 MVIiAKPGSITPHTKFESEVYVLKKDEGGRHTPFFPGYRPQFYVRTTDVTGAISDFTADDG 360 

Query: 353 — VEMVMPGDNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Sbjct: 361 SAAEMVIPGDRIKMTVELINPIAIEQGMRFAIREGGRTIGAGWSKILQ 409 



sp Q82AN8 Elongation factor Tu-B (EF-Tu-B) [tufB] [Yersinia pestis] 394 AA 

EFTU2_YERPE 

align 

Score = 553 bits (1424), Expect = e-156 

Identities = 271/399 (67%), Positives = 319/399 (79%), Gaps = 5/399 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

H-Ka=;KF RT FHVlsHGTIGHV }lGKTTlyvI>J\l 4- VLr fD IDNAPi-F:?' RG 

Sbjct: 1 MSKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVIAKTYGGSARAFDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI TSH-:-EYrT KHYAHVDCPGH?\D■VVK^fJ:^ITGAAQMI;GAIJ:;VV•^•A DGPMPQTREHI 
Sbjct: 61 ITINTSHVEYDTPARHYAHVDCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL RQVGVP4.I-:.VFX:NK S Y4-FPGDDTP-f-f- GaAL-^ALE 

Sbjct: 121 LLGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPVIRGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 181 GDAEWEAKIIELAEALDSYIPQPERAIDRPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

H'VKVG4-Ey£IVGI T KTT TGVEMFRK L-i-H-G AG-^NVGVLLRGTKH-f -«- V4RG VL K 
Sbjct: 236 IVKVGEEVEIVGIIDTIKTTCTGVEMFRKLLDEGRAGENVGVLLRGTKRDDVQRGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSI ?H KFE EH-Y + LSK-I-EGGRHTFFF YRFQFY RTTDVTGM LPriGVEKVMFGI; 
Sbjct: 296 PGSIKPHTKFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Sbjct: 356 NVNMWNLIAPIAMDDGLRFAIREGGRTVGAGWAKVIE 394 



tr Q66FQ9 Elongation factor Tu [tufA] [Yersinia 394 

Q66FQ9_YERPS pseudotuberculosis] AA 

align 

Score = 553 bits (1424), Expect = e-156 



http ://tw. expasy . o^g/cgi-bin^last.pl 



6/7/05 



ExPASy BLAST2 Interface 



Page 67 of 71 



Identities = 271/399 (67%), Positives = 319/399 (79%), Gaps = 5/399 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

M-hKEKF RT PHVK+G^rlGHV HGKTTLH-AAI 4- VL-^- r -4-D IDNAP"*-EK RG 

Sbjct: 1 MSKEKFERTKPHVNVGTIGHVDHGKTTLTAAITTVLAKTYGGSARAFDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI TSH-:-EY<-T RHYAHVDCFGKADYVKNMITGAAQMDGAILVV-rA DGPMPQTREHI 
Sbjct: 61 ITINTSHVEYDTPARHYAHVDCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

Sbjct: 121 LLGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPVIRGSALKALE 180 

. Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 181 GDAEWEAKIIELAEALDSYIPQPERAIDRPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

H'VKVG-J-EVEIVGI T KTT TGVEMFRK L-r i-G AG-^NVGVLLRGTKvf V-^RG VL K 
Sbjct: 236 IVKVGEEVEIVGIIDTIKTTCTGVEMFRKLLDEGRAGENVGVLLRGTKRDDVQRGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGSI PH KFH EH-Y^LSK-T-EGGRliTPFF YRPQFY RTtDVTGH-I LPSGVEMVMPGD 
Sbjct: 296 PGSIKPHTKFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

NV V LI i-P*A4 -:- G -i-FAIREGGRTVGAGW ->I5 
Sbjct: 356 NVNMWNLIAPIAMDDGLRFAIREGGRTVGAGWAKVIE 394 



tr Q3KHX9 Elongation factor TU (EF-Tu) [tufB] [Bartonella henselae 391 AA 

Q8KHX9_BARHE (Rochalimaea henselae) ] 

align 

Score = 552 bits (1423), Expect = e-156 

Identities = 278/399 (69%), Positives = 320/399 (79%), Gaps = 8/399 (2%) 

MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

H7\K KF RT P?r/NIGTIG>{V HGKT-i-L-^AAI-i- K E K YD ID AP-r-E-i- RG 

MAKSKFERTKPHVNIGTIGHVDHGKTSLTAAIT KYFGEFKAYDQIDAAPEERARG 55 

ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 



LL-^RQVGVP IVVFLNK S Y+FPGDi:^ PIV GSAL KLK. 



-r K J-f-GE * V LM-i-EVD-i YIPTPER i-i- FLMP-;EOVFSl-iGRGTVVTGRi-£KG 



V4iv7v''GfEvT:I-JGIR T KTTVTGVEMFRK I.-* ^-G-rAGOH + G LLRG •••ERG VL K 



Query: 


1 


Sbjct: 


1 


Query: 


61 


Sbjct: 


56 


Query: 


121 


Sbjct: 


116 


Query: 


181 


Sbjct: 


176 


Query: 


241 
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Sbjct: 233 VIKVGEEVEIIGIRPTSKTTVTGVEMFRKLLDQGQAGDNIGALLRGIDREGIERGQVLAK 292 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

? S-i-TPH +-F-f- E Y-^L-hK-5-EGGi>HTPFFTNYR?QFy RTTDVTG +TLPSG EMVMFGD 
Sbjct: 293 PASVTPHTRFKAEAYILTKDEGGRHTPFFTNYRPQFYFRTTDVTGIVTLPEGTEMVMPGD 352 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

>iV * V LI P*A-M: <-FAIIVEGGRTVG?VG-rVS HE 
Sbjct: 353 NVAMDVSLIVPIAMEEKLRFAIREGGRTVGAGIVSKIIE 391 



tr Q89J82 Elongation factor TU [tuf] [Bradyrhizobitun japonicum] 396 AA 

Q89J82_BRAJA 

align 

Score = 552 bits (1423), Expect = e-156 

Identities = 276/401 (68%), Positives = 321/401 (79%), Gaps = 7/401 (1%) 

• Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 
MAK KF R PH NIGTIG^V HGKT-M.-h?^AI-f -t-L-^ G A YD ID AP-rHK RG 
Sbjct: 1 MAKAKFERNKPHCNIGTIGHVDHGKTSLTAAITKILAETGGATFTAYDQIDKAPEEKARG 60 

Query: (51 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI-:-T-fH^EYETH- RHYAHVDCPGiiADYVKNMITG^UVl^MDC^ILVV 
Sbjct: 61 ITISTAHVEYETKNRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL-t-RQVGV? i-WFLNK S YSFPGD i?J <- GSAL ALE 

Sbjct: 121 LLARQVGVPALWFLNKCDMVDDPELLELVELEVRELLSKYEFPGDKIPIIKGSTUiAALE 180 

Query: 181 EA — KAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIE 238 

Sbjct: 181 DSDKKLGH DAILELMRNVDEYIPQPERPIDQPFLMPVEDVFSISGRGTWTGRVE 235 

Query: 239 RGWKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVL 298 

RGrVKV-G-rE-fi^IVG-^SATQKTTVTGVj^KFHK LH-rG + AGDN-l-G LLRGxKrhl-^YERG VL 
Sbjct: 236 RGIVKVGEEIEIVGLRATQKTTVTGVEMFRKLLDQGQAGDNIGALLRGTKREDVERGQVL 295 

Query: 299 CKPGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMP 358 

KPGS+ PH KY^ 'K. Y+L-t-KE^GGRHTPFFTNYRPQPY RTTDVTG LPEG KMVMP 
Sbjct: 296 AKPGSVKPHTKFKAEAYILTKEEGGRHTPFFTNYRPQFYFRTTDVTGWHLPEGTEMVMP 355 

Query: 359 GDNVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

GDN-r f V LI P+A^E -MfAIRSGGRTVGAGVV-r-MiE 
Sbjct: 356 GDNIAMEVHLIVPIAMEEKLRFAIREGGRTVGAGWASIIE 396 



Q727D5 Translation elongation factor Tu [tuf] [Desulfo vibrio 397 

Q727D5_DESVH vulgaris AA 

(strain Hildenborough / ATCC 29579 / NCIMB 8303) ] align 

Score = 552 bits (1423), Expect = e-156 

Identities = 271/399 (67%), Positives = 319/399 (79%), Gaps = 2/399 (0%) 
Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 
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Sbjct: 1 MGKEKFERKKPHVNIGTIGHIDHGKTTLTAAITKTAGLLGQGKFIAYDEIDKAPEEKERG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

Sbjct: 61 ITIATAHVEYETATRHYAHVDCPGHADYIKNMITGAAQMDGAIIWAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL*RQVGVpfIVVFLMK -r-:-Y FPGDD pfV GSAL:-ALE 

Sbjct: 121 LLARQVGVPYIWFLNKCDMVDDEELLELVELEVRELLTSYGFPGDDVPWRGSALKTUiE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

Sbjct: 181 SDDPNS — DACKPIRELLT^CDSYIPEPQRDIDKPFLMPIEDVFSISGRGTWTGRVERG 238 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

Sbjct: 239 VIKVGEEVEIVGIKDTTKSTCTGVEMFRKLLDQGQAGDNIGALLRGVKRDDVERGQVLAA 298 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

Sbjct: 299 PKSITPHRKFKAEVYVLSKEEGGRHTPFFSGYRPQFYFRTTDITGVITLEEGVEMVMPGD 358 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

N V^l:LI-^-P-^A•^-i^:LG -rFiUREGGRTVGAGWS IH-E 
Sbjct: 359 NATFNVELIAPIAMELGLRFAIREGGRTVGAGWSEIVE 397 



tr Q7N9B1 Translation elongation factor EF-Tu.B [tufB] 394 

Q7N9B1_PH0LL [Photorhabdus AA 

Itiminescens (subsp. laumondii) ] align 

Score = 552 bits (1422), Expect = e-156 

Identities = 268/398 (67%), Positives = 320/398 (80%), Gaps = 5/398 (1%) 

Query: 1 MAKEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

R PHVN-fGTIGHV HGKTTL-^-;\AI 4- VL-r v IDNAP^-HIK RG 

Sbjct: 1 MSKEKFERKKPHVNVGTIGHVDHGKTTLTAAITTVL7\KTFGGNARAFDQIDNAPEEKARG 60 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 120 

ITI -^TSH-i-EY^-T -^RHYAPIVDCFGHADYVi^ITGAAQMDGAILVV-f A DGP-MFQTRSHI 
Sbjct: 61 ITISTSHVEYDTPSRHYT^DCPGHADYVKNMITGAAQMDGAILWAATDGPMPQTREHI 120 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL I<QV.3V?-M-i-VFLNK S Y-^FPGODTP^J-:- GSAL-^ALE 

Sbjct: 121 LLGRQVGVPYIIVFLNKCDMVDDEELLELVEMEVRELLSQYDFPGDDTPVIRGSALKALE 180 

Query: 181 EAKAGNVGEWGEKVLKLMAEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTWTGRIERG 240 

EiN K->-j-:-L -fDSYXP PF:R i-M- FL-^p-:-EDVFSI-r-GRGTVYTGi^-:-ERG 
Sbjct: 181 GDAEWEAKIIELAEALDSYIPEPERAIDQPFLLPIEDVFSISGRGTWTGRVERG 235 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

■i'VKVG+'^Ji:.lV\yy+ T KTT TGVEMFPK L-r^G AG+NVGVLLRGTK-^+r;4-t;RG VL K 
Sbjct: 236 IVKVGEEVEIVGIKDTTKTTCTGVEMFRKLLDEGRAGENVGVLLRGTKRDEIERGQVLAK 295 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 
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POST PH Jcli) K+Y-rLSK-J-BGGRHTPFF YRPQSy RTTDVTG+I LPSGVSMVl^PGi; 
Sbjct: 296 PGSIKPHTTFESEVYILSKDEGGRHTPFFKGYRPQFYFRTTDVTGTIELPEGVEMVMPGD 355 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNII 398 

Sbjct: 356 NIQMKVTLIAPIAMDQGLRFAIREGGRTVGAGWAKVI 393 



sp Q8UE16 Elongation factor Tu (EF-Tu) [tufA] [Agr ©bacterium 391 

EFTU_AGRT5 tiamef aciens AA 

(strain C58 / ATCC 33970) ] align 

Score = 551 bits (1421), Expect = e-156 

Identities = 274/399 (68%), Positives = 320/399 (79%), Gaps = 8/399 (2%) 

Query: 1 M7\KEKFNRTNPHVNIGTIGHVYHGKTTLSAAISAVLSLKGLAEMKDYDNIDNAPQEKERG 60 

MAK KF R P>IVNIGTaG>VV HGKTrL-*AAI-:- K E K YX) XO A?-t-BK RG 

Sbjct: 1 MAKSKFERNKPHVNIGTIGHVDHGKTSLTAAIT KYFGEFKAYDQIDAAPEEKARG 55 

Query: 61 ITIATSHIEYETETRHYAHVDCPGHADYVKNMITGAAQMDGAILWSAADGPMPQTREHI 12 0 

ITI-t-TH-Ht^v-ET RHVAHVDCPGHAr;YVKNKITGA?\OMDGA.ILV SAADGPMPQTRIfiHX 
Sbjct: 56 ITISTAHVEYETPARHYAHVDCPGHADYVKNMITGAAQMDGAILVCSAADGPMPQTREHI 115 

Query: 121 LLSRQVGVPHIWFLNKXXXXXXXXXXXXXXXXXXXXXSAYEFPGDDTPIVAGSALRALE 180 

LL^RaVGVP IVVFLNK S-i-Y+FPGDD Pl-f GSAX KLK, ' 

Sbjct: 116 LLARQVGVPAIWFLNKVDQVDDAELLELVELEVRELLSSYDFPGDDIPIIKGSALAALE 175 

Query: 181 EAKAG^^V'GEWGEKVLKL^4AEVDSYIPTPERDTEKTFLMPVEDVFSIAGRGTVVTGRIERG 240 

•r f -hGE ^ 4- -T'LMA VD-f'YIPTPER H-H- FLMP-i-E0VFSI-J-GRGTVVTGR-i-£RG 
Sbjct: 176 DSDK-KIGE— DAIRELMAAVDAYIPTPERPIDQPFLMPIEDVFSISGRGTWTGRVERG 232 

Query: 241 WKVGDEVEIVGIRATQKTTVTGVEMFRKELEKGEAGDNVGVLLRGTKKEEVERGMVLCK 300 

•^•VKVGfHlVEIVGIR T KTTVTGVEMFRK L ^ G-r-AGDN * G L-i-RG ■> 'i- VERG -^ LCK 
Sbjct: 233 IVKVGEEVEIVGIRPTSKTTVTGVEMFRKLLDQGQAGDNIGALVRGVTRDGVERGQILCK 292 

Query: 301 PGSITPHKKFEEEIYVLSKEEGGRHTPFFTNYRPQFYVRTTDVTGSITLPEGVEMVMPGD 360 

PGS* Px^KKh: Y'i-LiKEEGGRHTPFFTNYRPQFV RTTDVTG -ri-LPSG iSMVMPGD 
Sbjct: 293 PGSVKPHKKFMAEAYILTKEEGGRHTPFFTNYRPQFYFRTTDVTGIVSLPEGTEMVMPGD 352 

Query: 361 NVKITVELISPVALELGTKFAIREGGRTVGAGWSNIIE 399 

Sbjct: 353 NVTVEVELIVPIAMEEKLRFAIREGGRTVGAGIVASIVE 391 



Database : EXPASY /Uni Pro tKB 

Posted date: Jun 6, 2005 10:37 AM 
Number of letters in database: 640,866,274 
Number of sequences in database: 1,974,938 

Lambda K H 

0.315 0.135 0.383 



Gapped 

Lambda K H 

0.267 0.0410 0.140 
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Matrix: BLOSUM62 

Gap Penalties: Existence: 11, Extension: 1 

length of query: 399 

length of database: 640,866,274 

effective HSP length: 128 

effective length of query: 271 

effective length of database: 388,074,210 

effective search space: 105168110910 

effective search space used: 105168110910 

T: 11 

A: 40 

XI: 16 ( 7.3 bits) 
X2: 38 (14.6 bits) 
X3: 64 (24.7 bits) 
SI: 42 (22.0 bits) 
S2: 75 (33.5 bits) 

Wallclock time: 18 seconds 
^ ExPASy Home page Site Map Search ExPASy Contact us Proteomics tools S:^iss-Pre.t 



http ://tw. expasy . org/cgi-bin^last.pl 



6/7/05 



